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PREFACE 


This manual presents the information required for oper- recorder. The manual ‘is divided into seven sections 
ation and maintenance of the Cipher Model 100X Mag- plus the addendum (if any) applicable to the specific 
netic Tape Recorder. Please read this document thor- recorder for which this manual is intended. The sections 
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or operating the and addenda are as follows: 


Description and Specifications 

Unpacking, Inspection, and Installation 
Operation 

Theory of Operation 

Maintenance 

Troubleshooting 

Parts Lists, Schematics, and Assembly Drawings 


Addendum A - Phase-Encoded Recorders 
Addendum D - Configuration for 75-ips Tape Speed 
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DESCRIPTION AND SPECIFICATIONS 


1-1. GENERAL 


1-2. The Model 100X Magnetic Tape Recorder is a 
high-performance, digital, tape recorder manufactured 
by Cipher Data Products, Inc., San Diego, California. 
The recorder is available with a dual-gap head, provid- 
ing read-after-write capability, or a single-gap head 
for applications where simultaneous read and write 
Operations are not required. The recorder is designed 
to operate on 105- to 250-Vac, single-phase, 48- to 
63-Hz line power. If the compliance arm retraction 
feature is not required, the recorder can operate on 
line power frequencies up to 420 Hz. Reels to 10.5 
inches in diameter can be accommodated. Various 
tape-speed and density capabilities and other options 
are available, as follows: 


a. Operation in the foliowing modes: 
(1) Seven- or nine-track 
(2) Read-after-write 
(3)  Read/write 
(4) Write only 
(5) Read only 
b. Overwrite 
ron Tape speeds: 


(1) Standard: 45, 37.5, 25, 
or 12.5 ips 


18.75, 


(2) Nonstandard: Any fixed speed within 
the range of 2 to 45 ips 


d. Data densities: 800, 556, 200 bpi (NRZI); 
1600 bpi (PE) 


e.  Dual-density combinations: 800/556, 800/ 
200, 556/200 bpi 


f. Local density selection 
g. Remote density selection 
h. Power: 400-Hz operation (without compli- 


ance arm retraction system) 
i. Logic options (see paragraph 4-29) 
j. Facade color (white is standard) 
1-3. PURPOSE 


1-4. The recorder is designed to be used in data ac- 
quisitionand computer processing systems in which data 
must be acquired and stored on magnetic tape. Writing 
and reading of digital data are performed in IBM-com- 
patible, NRZI format. Data recorded by a Model 100X 
recorder is completely recoverable by IBM or similar 
equipment. 


1-5. PHYSICAL DESCRIPTION 


1-6. The Model 100X recorder (Figure 1-1) is design- 
ed to be hinge-mounted in a standard 19-inch equipment 
rack. All components are mounted on a precision- 
ground, cast-aluminum plate. When the equipment rack 
is securely anchored, the printed circuit boards and 
other internal components can be made accessible from 
the front by releasing the adjustable pawl fastener and 
swinging the recorder open on its hinges. A transparent, 
hinged, front cover protects the transport from dust and 
other foreign matter while allowing observation of tape 
motion. The pushbutton controls, which illuminate 
when the commanded sequence is complete, are moun- 
ted on the front trim panel, where they are accessible 
with the cover closed. The power connector is a stan- 
dard, three-pin, grounded plug. 
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Figure 1-1. Model 100X Recorder (Sheet 1) 
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NOTE: Recorder shown in shipping frame. (Removed in use.) 


Figure 1-1. Model 100X Recorder (Sheet 2) 
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1-7. Four printed circuit boards are used in the Model 
100X40 recorder: a read/write board, a control/ 
servo board, and a power board, all mounted on the 
rear of the mounting plate. An EOT/BOT detector 
board is mounted on the front of the unit, under the 
head cover. The Model 100X60 recorder has a fifth 
board, a single-gap, head-adapter board mounted to 
the read/write board, providing for single-gap head 
operation. 


1-8. TAPE TRANSPORT 


1-9. The reel-to-reel transport uses two servo-con- 
trolled, direct-drive, dc torque motors to drive the tape 
reels. The reels are secured to their hubs by lever-act- 
uated expanding rings. Two spring-loaded compliance 
arms maintain tape tension at 8 ounces and serve as 
tape-storage buffers. A compliance arm retractor 
system, energized when power is turned on, drives the 
compliance arms to their full-up positions for ease of 
tape threading. During the load sequence the compli- 
ance arms are returned to their operating positions to 
perform buffering and tensioning functions. 


1-10. The tape path includes both roller and fixed 
guides, the head, cross-feed shield, and a tape cleaner. 
The roller guides utilize precision bearings to minimize 
friction and reduce wear, and the wearing surfaces of 
the fixed guides are hard-chrome plated. The fixed 
guides, on each side of the head, are of the singie- 
edge type. The outer (reference) flange of each guide 
is fixed to an exact dimension, and the bottom flange 
is spring loaded to force the tape against the reference 
edge at all times. This arrangement provides minimum 
skew and minimizes the effect of tape width variations. 
In addition, the head and cross-feed shield are mounted 
on an adjustable plate which provides for precise azi- 
muth alignment. 


1-11. A tape cleaner is mounted between the supply 
reel and the lower compliance arm roller guide to 
minimize tape contamination. The curved cleaning 
surface is made of burr-free, nonmagnetic, stainless 
steel with chemical-etched perforations. 


1-12. FUNCTIONAL DESCRIPTION 


1-13. Figure 1-2 is a system block diagram. The Model 
100X recorder uses a 180-degree-wrap capstan drive for 
controlling tape movement during write, read, and re- 
wind operations. The capstan is controlled by a veloc- 
ity servo. The velocity information is generated by 
a dc tachometer that is directly coupled to the capstan 
motor shaft and produces a voltage proportional to the 
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angular velocity of the capstan. This voltage is com- 
pared to the reference voltage from the ramp generator 
by means of operational amplifier techniques, and the 
difference is used to control the capstan motor. This 
capstan control technique gives precise control of tape 
accelerations and tape velocities, thus minimizing tape 
tension transients. 


1-14. During a write operation, the tape is acceler- 
ated in a controlled manner to the required velocity. 
This velocity is maintained constant, and data char- 
acters are written on the tape at aconstantrate. Thus, 
the following relationship exists: 
Character Rate 
Bit density =———_—_____— 
Tape Velocity 


1-15. When data recording is complete, the tape is decel- 
erated to zero velocity in a controlled manner. Since 
the write operation relies on a constant tape velocity, 
inter-record gaps (IRG) must be provided to allow 
for the tape acceleration and deceleration periods. Con- 
trol of tape motion to produce a defined IRG is pro- 
vided externally by the customer controller, in conjunc- 
tion with the tape acceleration and deceleration charac- 
teristics defined by the recorder specifications. 


1-16. An optional overwrite feature provides for edit- 
ing of previously recorded data. The Overwrite signal 
causes Write Enable to ramp on and off, minimizing the 
change in inter-record gap magnetism in rewriting a 
record. Write Reset, used with the over-write option, 
causes both write head current and erase head current 
to be turned off immediately after writing of the new 
record to prevent destruction of data in the following 
record. 


1-17. During a read operation, the tape is accelerated to 
the required velocity in a time interval sufficiently short 
to allow tape velocity to become constant before data 
signals are received. Seven or nine data channels are 
presented to the interface, depending on the recorder 
model. They are accompanied by a Read Data Strobe 
(RDS) pulse derived from a monostable multivibrator 
circuit. The end of a record is detected in the customer 
controller by means of gap-detection circuits, and the 
tape is commanded to decelerate in a controlled manner. 
The transport can operate in the read mode in either the 
forward or reverse direction. When operating in a shut- 
tling mode (e.g., synchronous forward, stop, synchro- 
nous reverse, and stop) no turnaround delay is required 
between the end of one motion command and the 
beginning of the next motion command in the opposite 
direction. To guarantee IBM-compatible tapes, with 


S-L 


INTERFACE 


LOCAL 
CONTROLS 


FRONT 
COVER 
INTERLOCK 
(OPTIONAL) 


READ/WRITE DATA 


STATUS INDICATIONS 


REMOTE CONTROL 


COMMANDS 
CONTROL 
CIRCUITS 
FILE 
PROTECT 


READ 
WRITE 
CONTROL COMMANDS CIRCUITS 


& TACH 
CONTROL COMMANDS CAPSTAN 4 
baie CAPSTAN 
MOTOR 
CONTROL COMMANDS SUPPLY SUPPLY 
REEL REEL 
SERVO MOTOR 
COMPLIANCE ARM 
POSITION SENSORS 
& LIMIT SWITCHES 
CONTROL COMMANDS TAKE UP TAKEUP 
REEL REEL 
SERVO MOTOR 


CONTROL COMMANDS COMPLIANCE ARM 
RETRACTOR MOTOR 


RETRACTOR POSITION RETRACTOR 
MOTOR LIMIT 


SWITCHES 


NOTE: SEE SECTION IT 
FOR INTERFACE 


EOT/BOT DATA, SECTION I 

PHOTO- 

eas FOR CIRCUIT 
DETAILS. 


Figure 1-2. System Block Diagram 


fully saturated gaps and precise dimensions, tape 
motion must be allowed to cease before switching of the 
motion control lines and Write Enable line. 


1-18. In addition to the capstan control system, the 
recorder incorporates supply and takeup reel servo sys- 
tems, a compliance arm system, a magnetic head and 
associated read/write electronics, and the control logic. 


1-19. The compliance arms compensate for differences 
in tape speed arising out of the relatively fast starts and 
stops of the capstan and those of the slower, high-iner- 
tia supply and takeup reels. When the rate of tape 
travel at the capstan differs from that at which the reels 
are supplying or taking up the tape, the supply and/or 
takeup reel compliance arms move to compensate for 
this difference. At the same time, a photoelectric sen- 
sor measures the resulting displacement of each arm and 
feeds an error signal to the respective reel motor servo. 
This signal is amplified and is used to control the reel 
motor, increasing or decreasing its speed as necessary 
to compensate for the momentary difference in tape 
speed and bring the compliance arm back to its nominal 
operating position. The compliance arm system is de- 
signed to provide a constant tape tension of 8 ounces, 
as long as the arms are within their operating regions. 
Tape spillage is prevented, in the event power is lost, 
by a self-braking feature designed into the servo circui- 
try. When power is lost the takcup rec! motor terminals 
are connected together through a_ current-limiting 
resistor, and the supply reel motor terminals are di- 
rectly connected, producing a dynamic braking action. 


1-20. The magnetic head, under control of the read/ 
write electronics, writes and reads the flux transitions 
on the tape. On the read-after-write recorder, the read 
function is operating continuously, while the write 
function must be enabled in order to operate. On the 
recorder with the single-gap head, the read and write 
functions are controlled by remote command. An erase 
head provides continuous dc erasure across the full 
width of the tape during write operations. 
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1-21. The contro! logic operates on manual commands 
to enable tape, once loaded, to be brought to the load 
point. At this stage remote commands control tape 
motion, writing, and reading. The logic also provides 
rewind and unload functions in conjunction with the 
manual REWIND control. A photoelectric sensor 
assembly, consisting of a lamp and two phototransis- 
tors, is used to detect the beginning-of-tape (BOT) and 
end-of-tape (EOT) markers as well as unthreaded or 
broken tape. The detection area of the sensor assembly 
is approximately 1.2 inches from the write head gap. 


1-22. MECHANICAL AND ELECTRICAL 
SPECIFICATIONS 


1-23. The mechanical and electrical specifications for 
the recorder are shown in Table 1-1. 


1-24. INTERFACE SPECIFICATIONS 


1-25. Section II contains a table of interface connect- 
ions. Signal characteristics are as follows: 


a. Levels 


(1) True is low: 0 to 0.4 volt 
(approximately). 


(2) False is high: +3 volts 
(approximately). 


(1) Levels as above. 


(2) Edge transmission delay over 20 
feet of cable is not greater than 
200 nanoseconds. 


1-26. The interface circuits are so designed that a 
disconnected wire results in a false signal. Figure 1-3 
shows the interface configuration for which the recorder 
is designed. 


Net Weight 80 pounds (36.29 kg) 


Shipping Weight 117 pounds (45.36 kg) 
Dimensions: 
Height 24.0 inches (62.2 cm) 
Width 19.0 inches (48.3 cm) 
Depth (from mounting 
surface) 12.5 inches (31.8 cm) 
Depth (total) 15.1 inches (38.4 cm) 
Mounting (standard 19-in. EIA specifications 


RETMA rack) 


Power 115/230 Vac 
48 to 63 Hz (400-Hz model 
available without compliance 
arm retraction system.) 275 


watts, max. 
Fuse 6.25/3.0-ampere, 3AG, slow-blow 
115/230-Vac 
Tape (computer grade): 
Width 0.5 inch (1.27 cm) 
Thickness 1.5 mil (0.04 mm) 
Reel Diameter 10.5 inches (26.67 cm) 
Tape Tension 8 ounces (226.8 grams) 
Recording Mode & Density: 
Seven-Track: IBM-compatible 200/556/800 bpi 
NRZI 
Nine-track: 1BM-compatible 800 bpi 
NRZI 
Nine-track: | 1BM-compatible 1600 bpi 
PE 
Tape Speed: Standard 45/ 37.5/ 25/ 18.75/ 12.5 ips 
Nonstandard 2 to 45 ips 
available 


ee ee ee 


Table 1-1. Mechanical and Electrical Specifications 


Speed Variation: 


Instantaneous + 3% (max., byte-to-byte) 
Long term + 1% (max.) 
Rewind Speed 150 ips (nom.) 
Start/Stop Time (inversely 
proportional to tape speed) 8.0 (+ 0.55) ms at 45 ips 
Start/Stop Distance 0.19 (+ 0.02) inch 


(0.48 (+ 0.05) cm) 


Interchannel Displacement 


Error: 
800 bpi 150 microinches (0.004 mm) max. 
556 bpi 200 microinches (0.005 mm) max. 
Beginning of Tape (BOT) and 
End of Tape (EOT) detectors Photoelectric (1BM-compatible) 
Interface DTL (Low True) 
Electronics All Silicon 
Operating Temperature 2° to 50° C 
Relative Humidity 15 to 95%, noncondensing 
Altitude 20,000 feet (6096 meters) max. 


Table 1-1. Mechanical and Electrical Specifications (Continued) 


INPUT OUTPUT 
(CUSTOME R/CIPHE R) (CUSTOMER/CIPHER) 


+5 VOLTS 


DTL 844 DTL 836 or 846 
OR EQUIVALENT ALL RESISTORS IN OHMS = OR EQUIVALENT 


Figure 1-3. Interface Configuration 


SECTION II 


UNPACKING, INSPECTION, AND INSTALLATION 


2-1. GENERAL 


2-2. This section presents instructions for unpacking, 
inspecting, and installing the recorder. 


2-3. UNPACKING AND INSPECTION 


2-4. The recorder is shipped in a double container to 
minimize the possibility of damage during shipping. 
Unpack as follows: 


a. With shipping container on floor or work- 
bench, cut side and center tapes securing 
top of outer box. 


b. Pull box-top flaps down along sides of box, 
and turn entire package over on open side 
of outer box. Lift off outer box and remove 
packing blocks. 


CAUTION 


Do not cut center tape of inner box 
without first cutting side tapes and 
pulling flaps away from top of con- 
tainer. Plastic door of recorder can 
be damaged by failure to observe 
this precaution. 


c. Cut side tapes securing top of inner box, 
pull flaps up as far as possible, and cut 
center tape. Open box, fold flaps back, 


turn over on open side, and lift off box. 


d. Check contents of 
against packing slip, 


thle damase 1c 
Sine = aamage. IF 


NOTIFY CARRIER. 


shipping container 
and inspect for pos- 
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DAMAGE EAISTS, 


e. Examine compliance arms, reel hubs, cap- 
stan, and other components in tape path for 
foreign matter. 


f. Check printed circuit boards and all connect- 
ors for correct installation. Check that plug- 
in relay on control/servo printed circuit 
board is securely in place. 


g. Check that identification label on back of 
recorder bears correct model number and 
line voltage requirement. If actual line volt- 
age at installation differs from that on iden- 
tification label, change power transformer 
taps (Table 2-1). Retractor motor and 
power indicator wires should remain on 
115-volt terminals. 


2-5. POWER CONNECTION 


2-6. A fixed, strain-relieved power cord is supplied 
for plugging into a polarized 115-volt outlet. For other 
power sockets, the supplied plug must be removed and 
the correct plug installed. 


2-7. INITIAL CHECKOUT 


2-8. Section Il contains a detailed description of all 
controls. To check for proper recorder operation be- 
fore placing in the system, proceed as follows: 


a. Connect power cord. (Replace power plug 
and change power transformer primary 
connections if necessary.) 


b. Clean tape path as directed under para- 
graph 5-3. 


c, Load tape in accordance with instructions 
in paragraph 3-5. 


Q. 

a 

5 
e) 


INPUT 
VOLTAGE 


CONNECT LINE TO 
TERMINALS TERMINALS 


4to 8; 3to7 


4 to 8; 2to6 
4to 8; 1to5 
4to7 
4to7 
4 to6 
4to6 


4to5 


Table 2-1. Power Connections 


Momentarily depress LOAD control to apply 
capstan-motor and reel-motor power. Delay 
at this point is required to allow arm retrac- 
tor mechanism to clear compliance arms. 


Momentarily depress LOAD control a 
second time to initiate load sequence. 
Tape will move forward until it reaches BOT 
tab. LOAD indicator should illuminate 
when BOT tab reaches photosensor and 
remain illuminated until tape moves off 
load point. At this point there will be no 
action when LOAD control is depressed. 


Check ON LINE pushbutton by depressing 
repeatedly and observing that ON LINE 
indicator is alternately illuminated and 
extinguished. 


With recorder off line (ON LINE indicator 
not illuminated), press alternate-action 
FORWARD control. Run several feet of 
tape onto takeup reel, and press FOR- 


WARD control again to stop tape. 


Press alternate-action REVERSE switch. 
Tape will move backward until BOT tab 


reaches photosensor, when it will stop. 
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j. Using FORWARD control, run several feet 
of tape onto takeup reel. Depress FOR- 
WARD control again to stop tape. Depress 
REWIND control momentarily to initiate 
rewind mode and light REWIND indicator. 
Tape will rewind past BOT tab, enter load 
sequence, return to BOT tab, and stop with 
LOAD indicator illuminated. If REWIND 
control is momentarily depressed when tape 
is at BOT, LOAD indicator will be extin- 
guished, REWIND indicator will be illumi- 
nated, and tape will rewind until tape ten- 
sion is lost. This action is used to unload 
tape (paragraph 3-7). Reel can then be 


removed. 


k. Check components of tape path visually 
for correct tape tracking(tape riding smooth- 
ly in head, guides, etc.). 


2-9. RACK MOUNTING 


2-10. The recorder is designed to be mounted in a 
standard, 19-inch-wide, RETMA equipment rack. 
A front panel height of 24 inches and a minimum 
depth of 12.5 inches behind the mounting surface 
are required. Note outline dimensions in Figure 2-1, 
and, referring to Figures 2-2 and 2-3, mount the 
recorder as follows: 


a. Install hinge pin blocks on equipment 
rack using 10-32 pan head screws (Figure 
2-2). Do not fully tighten screws. Place 
No. 10 shim washer on each pin. 


b. Set shipping frame down with front door 
of recorder facing up (i.e., lying in hori- 
zontal position). Remove screws securing 
recorder to frame. 


CG: Lift recorder out of shipping frame, posi- 
tion 60 degrees from closed position, and 
hang on hinge pin blocks. See Figure 2-3. 


d. Adjust hinge blocks on equipment rack so 
that recorder hangs symmetrically in rack. 
Tighten screws. 


e. Open recorder to 90 degrees and install 
safety blocks, using 4-40 screws (Figure 
2-3). 


f. Check that adjustable pawl fastener en- 
gages behind equipment rack. Adjust if 
necessary. 


g. Clean tape deck as directed under para- 
graph 5-3. 


2-11. INTERFACE CONNECTIONS 

2-12. Interconnection of Cipher Data Products and cus- 
tomer equipment requires a harness of individual twisted 
pairs, each with the following characteristics: 


a. Maximum length of 20 feet. 


b. Not less than one twist per inch. 


oe A 22 or 24-gauge conductor with minumum 
insulation thickness of 0.01 inch. 


2-13. It is important that the ground side of each 
twisted pair be grounded within a few inches of the 
driver to which it is connected. The mating connectors 
(ELCO part number 00-6007-036-980-002 or equiva- 
lent) must be wired by the customer. As shown in Figure 
2-4, interface signals are routed directly to and from the 
printed circuit boards. Strain relief should be provided. 
Table 2-2 shows the input/output lines required. 
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Figure 2-1. Mode! 100X Outline Dimensions 2-5 
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MOUNTING DETAIL 


DIMENSIONS IN INCHES UNLESS OTHERWISE. NOTED 


RETMA RACK 


P/N 731002-300 


SAFETY BLOCK 


SHIM WASHER 


HINGE BLOCK 
P/N 131013-000, 001 
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Figure 2-3. Installation Diagram 


GROUND 
CONNECTOR PIN CONNECTOR 


Input Commands Select (SLT) 
J101 
Forward (FWD) 


Reverse (REV) 
Rewind (RWC) 
Off Line (OFL) 
Write Enable (WEN) 
Overwrite (OVW) 


Write Reset (WRS) (part of 
overwrite option) 


Data Density Select (DDS) 
Output Indications Ready (RDY) 
J101 
On Line (ON) 


Rewind (RWD) 


End of Tape (EOT) 


Beginning of Tape (BOT) 


File Protect (FPT) 
Density (DEN) 
+5V (Optional) 

rite Inputs Write Data Strobe (WDS) 


J102 
Write Reset (WRS) 


Tabie 2-2. interface Connections 
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LIVE GROUND 
CONNECTOR PIN PIN SIGNAL 


Write Inputs E Threshold (THLD) (100X60 only) 
J102 (Continued) 


L 10 Write Data Parity (WDP) 
(Write Data C for 7-Track) 

M 11 Write DataO (WDO) (Omit 
for 7-Track) 

N 12 Write Data 1 (WD1) (Omit for 
7-Track) 

P 13 Write Data 2 (WD2) (Write 


Data B for 7-Track) 


R 14 Write Data 3 (WD3) (Write 
Data A for 7-Track) 


S 15 Write Data 4 (WD4) (Write 
Data 8 for 7-Track) 


T 16 Write Data 5 (WDS5) (Write 
Data 4 for 7-Track) 


U 17 Write Data 6 (WD6) (Write 
Data 2 for 7-Track) 


Vv 18 Write Data 7 (WD7) (Write 
Data 1 for 7-Track 


Read Outputs Read Data Strobe (RDS) 


J103 Read Data Parity (RDP) (Read 
Data C for 7-Track) 


Read DataO (RDO) (Omit for 
7-Track) 


Read Datal (RD1) (Omit for 
7-Track) 


Read Data 2 (RD2) (Read Data 
B for 7-Track) 


Read Data 3 (RD3) (Read Data 
A for 7-Track) 


(Optional} Non-Return-to-Zero (NRZ) 


(Optional) 7 Track (7TK) 


Table 2-2. Interface Connections (Continued) 


LIVE GROUND 
CONNECTOR PIN PIN SIGNAL 


Read Outputs J103 
(Cont.) (Optional) 


Single Gap (SGL) 


(Optional) Low Speed (SPD) 


Read Data 4  (RD4) (Read Data 
8 for 7-Track) 


Read Data 5 (RD5) (Read Data 
4 for 7-Track) 


Read Data6 (RD6) (Read Data 
2 for 7-Track) 


Read Data 7 (RD7) (Read Data 
1 for 7-Track) 


Table 2-2. Interface Connections (Continued) 
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J103 
READ 


J101 
CONTROL 


Figure 2-4. Interface Cable Installation 
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SECTION III 


OPERATION 


3-1. GENERAL 


3-2. This section describes the controls and indicators 
and provides instructions for operating the Model 100X 
recorder. 


3-3. CONTROLS AND INDICATORS 


3-4. Figure 3-1 shows the controls and indicators. 
Control/indicator types, functions, and the conditions 
required for enabling the corresponding functions are 
given in Table 3-1. 


NOTE 


The head and guide-cleaning procedures 
described in paragraph 5-5 must be per- 
formed daily to maintain recorder re- 
liability. 


3-5. LOADING TAPE 


3-6. To load tape, 
follows: 


see Figure 3-2 and proceed as 


a. Pull out reel-locking lever on supply hub. 
Ensure that tape reel has write enable ring 
installed if Write mode is to be utilized. 
Place reel of tape on hub so that tape will 
unwind when reel is rotated in clockwise 
direction. Press reel evenly and firmly 
against hub’s back flange and push in locking 
lever. Spin reel counterclockwise while 
looking along its rim to ensure even mount- 


ing. 


b. Install empty reel on takeup hub in same 
manner as loaded reel was mounted in step 
a. 


C. Actuate POWER pushbutton. POWER 
indicator will illuminate, and compliance 
arms will be driven to full-up positions. 


d. Thread tape along path shown in Figure 3-2. 
Wrap several turns clockwise around takeup 
reel. Check that tape is correctly seated on 
guides and properly threaded through pho- 
tosensor and head assembly. 


CAUTION 


Ensure that tape is positioned cor- 
rectly on all guides, or tape damage 
may result. 


ce. Close front cover to protect tape and trans- 
port from dust. 


CAUTION 


Dust cover must remain closed at all 
times when tape is on takeup reel. 
Data reliability may be impaired by 
contaminants if cover is left open. 


i Actuate LOAD pushbutton and observe that 
tape is tensioned. (See Figure 3-3.) Delay at 
this point is required to allow arm retractor 
mechanism to clear compliance arms. Actu- 
ate LOAD pushbutton again. Tape will 
advance until BOT tab Is positioned at 
photosensor. LOAD indicator will illu- 
minate, indicating recorder is ready for use. 


3-7. UNLOADING TAPE 
3-8. To unload the tape, proceed as follows: 


NOTE 


Recorder must be in off-line mode 
(ON LINE indicator extinguished). 


3-1 


a. If power is off, actuate POWER pushbutton 
and proceed to step b. If power is on, start 
with step c. 


b. Actuate LOAD pushbutton to tension tape. 


C. Actuate REWIND pushbutton. REWIND in- 
dicator will illuminate.If tape is at load point 
tape will rewind until tension is lost. If tape 
is not at load point, rewind ceases when 
BOT tab is reached. BOT tab is then po- 
sitioned automatically at photosensor, and 
LOAD indicator illuminates. Actuate 
REWIND pushbutton second time to com- 
plete unload sequence. 


NOTE 


Manual REWIND command will over- 
ride load sequence. This can be used 
to return tape to load point in event 
load sequence is inadvertently  init- 
iated after BOT tab has passed photo- 
sensor. 


3-9. INTERFACE DATA 


3-10. Interface specifications are presented in para- 
graph 1-24. Interface inputs and outputs are listed 
in Tables 3-2 and 3-3, respectively. 


3-11. MULTIPLE-TRANSPORT (DAISY -CHAIN) 
SYSTEM MODIFICATION 


3-12. When two or more transports are used in a ‘‘daisy- 
chain” system, the transmission line (cable) termi- 
nators in all transports except the last in the system 
must be removed, or the resulting impedance mismatch 
will cause undesirable signal reflections in the cable. 
The termination impedance networks in the Model 100X 
recorder are all incorporated in two 330-ohm and two 
220-ohm resistor packs which plug into integrated cir- 
cuit sockets. For multiple-transport operation it is nec- 
essary simply to remove the four resistor packs from 
their sockets on all but the last transport. One 330-ohm 
pack and one 220-ohm pack are located in the bottom, 
right-hand corner of the control/servo board (compo- 
nent side) near connector J-101, and the other two are 
located in the upper, right-hand corner of the read/write 
board near J-102. Refer also to the technical manual on 
the multiple-transport cable assembly, Part No. 
138631-000. 


POWER 


Figure 3-1. Control Panel 


CONTROL OR 
INDICATOR FUNCTION CONDITIONS 


Alternate-Action Switches line Fuse installed. 

Pushbutton/Indicator Power on and off. Line cord 
Illuminates red to connected. 
indicate power is on. 


Momentary-Action Initial actuation Power restored 

Pushbutton/Indicator energizes motors after being off. 
and servo system Loss of tape 
and tensions tape. tension. 


Second actuation Motors and servo 

advances tape to system energized. 

load point. Tape tensioned by 
initial actuation. 


Iluminates to 
indicate BOT tab 
is positioned at 
photosensor. 


Momentary-Action Switches recorder Initial Load or 
Pushbutton/Indi- to on-line mode. Rewind actuation. 
cator Illuminates to Recorder in off-line 
indicate recorder is mode. (ON LINE 
on line. indicator extinguished.) 


Second actuation Recorder in on-line 
switches recorder mode. (ON LINE 

off line. Indicator indicator ‘Iluminated.) 
extinguished to 

indicate recorder is 

off line. 


Momentary-Action Rewinds tape Recorder in off- 
Pushbutton/Indicator to load point. line mode. (ON 
REWIND indi- LINE indicator 
cator illuminates not illuminated. 
during rewinding, 
then goes out. 


Table 3-1. Controls and Indicators 
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CONTROL OR 
INDICATOR 


REWIND 
(Continued) 


WRT EN 
(Write 
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Alternate-Action 
Pushbutton/Indi- 
cator 


Alternate-Action 
Pushbutton/Indi- 
cator 


Alternate-Action 
Pushbutton/Indi- 
cator 


Table 3-1. Controls and Indicators (Continued) 


FUNCTION 


LOAD indicator 
illuminates to 
indicate BOT tab 
is positioned at 
photosensor. 


Second actuation 
of REWIND push- 


button unloads tape. 


Iluminates to 
indicate write 
function may 
be performed. 


Selects read 


density. Ilu- 


minates to indicate 


high-density mode 
is selected. 


NOTE: See 
Section IV for 
optional con- 
figurations. 


Starts/ stops 

tape forward 
motion. Hluminates 
to indicate recor- 


der in forward mode. 


Starts/ stops 
tape reverse 
motion. Illu- 
minates to indi- 
cate recorder in 
reverse mode. 


CONDITIONS 


Tape reel with 
write enable ring 
installed mounted 
on supply hub. 


Recorder in off- 
line mode (ON 
LINE indicator 
extinguished). 


Recorder in off- 
line mode (ON 
LINE indicator 
extinguished). 


Figure 3-2. Tape-Threading Path 


3-9. INTERFACE DATA 


3-10. Interface specifications are presented in paragraph 1-24. 


Interface inputs and outputs are listed in Tables 3-2 and 3-3, 
respectively. 


Suehaiz 


Eeetank 


Figure 3-3. Operating Configuration (Tape Tensioned) 
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INPUT TYPE 


_ 
av 


Off-Line (OFL) Level or pulse 
(min. width, 


2 microseconds 


Write Data 
Strobe (WDS) 


Pulse (min., 
2 microseconds) 


Write data 
(WD) 


9 lines for 9-track; 
7 lines for 7-track 


Write Enable 
(WEN) 


Reset (RS) Pulse (min., 


2 microseconds) 


Data Density 
Select (DDS) 


Overwrite 
(OVW) 


FUNCTION 


When true, enables all interface drivers and receivers 
in transport, thus connecting transport to 
controller. 


When true, with transport ready and on line, causes 
tape to move forward at specified speed. 


When true, with transport ready and on line, causes 
tape to move in reverse at specified speed. 


With transport ready and on line, this pulse causes 
tape to move in reverse at 150 ips to BOT. 


Resets on-line flip-flop to O state, placing transport 
under manual control. 


Trailing edge triggers code generator in transport. 


When true from 0.5 microsecond before leading 
edge to 0.5 microsecond after trailing edge of 

write strobe, results in recording of flux transition 
when in write mode. 


When true for 20 microseconds, minimum, after 
leading edge of FORWARD or REVERSE command, 
initiates write mode of operation. 


When true, resets write amplifier circuits on leading 
edge. Purpose is to write LRCC at end of record, 
causing all channels to be erased in IRG. 


When true, conditions read electronics to operate in 
high-density mode. When false, operation is in low- 
density mode. 


When true, conditions appropriate circuitry, in 
conjunction with Write Reset (WRS) pulse, for up- 
dating (rewriting) of select record. Transport must 
be in write mode. 


Table 3-2. Interface Inputs 


INPUT 
On-Line 


Read Data (RD) 
(RDP, RDO-7 
for 9-channel; 
RDC, RD2-7 for 


7-channel) 


Read Data 
Strobe (RDS) 


End of Tape 
(EOT) 


Density (DEN) 


Ready (RDY) 


Beginning of 
Tape (BOT) 


Rewind (RWD) 
File Protect 
(FPT) 

NRZ1 Transport 
Identification 


(NRZ) 


7-Track Head 
Identification 


(7TK) 


Single-Gap 
Head Identi- 
fication (SGL) 


Transport Speed 
Identification 
(SPD) 


TYPE FUNCTION 


When true (on-line flip-flop set), transport is under 
remote control. When false, transport is under 
local control. 


Sampling of RDP, RDO-7 simultaneously on trailing 
edge of Read Data Strobe (RDS) provides complete 
data character. 


Pulse (min., Provides complete data character when RDP, RDO-7 
2 ms) sampled on trailing edge. 


True for duration of EOT tab. Transitions to and 
from true state not to be assumed clean. 


Level True only when manual HI DEN switch on transport 
is set for high density. 


Level 


True when load sequence is complete and transport 
is on line and not rewinding. (Transport ready to 
receive remote command.) 


Level True when BOT tab is under photosensor, initial load 


sequence is complete, and transport is not rewinding. 


Level True only when transport is engaged in rewind 
operation or load sequence following rewind. 


True when power is on and reel of tape without 
write ring is mounted on transport. 


Level True when transport is configured for NRZI data. 
(Optional) False level indicates phase-encode configuration. 


Level True for 7-track transport; false for 9-track 
(Optional) configuration. 


Level True when transport has single-gap head; false level 
(Optional) indicates dual-gap head. 


Level True when transport has lower of two speeds avail- 
(Optional) able in multiple-transport system. 


Table 3-3. Interface Outputs 


SECTION IV 


THEORY OF OPERATION 


4-1. GENERAL 


4-2. The basic concepts of digital recording, recorder 
applications, and principles of operation for the Model 
100X recorder are presented in this section. A thorough 
knowledge of this section will enhance the user’s oper- 
ational capabilities and will aid in troubleshooting, if 
required. 


4-3. BASIC CONCEPTS OF DIGITAL RECORDING 


4-4, The concept of digital magnetic tape recording 
has grown in acceptance as a result of the increased use 


of digital techniques, the increasing variety of recorders 


available, and the decreased cost of these recorders. The 
digital recording process involves methods and equip- 
ment capable of recording information expressed in a 
digital (binary) code (1’s and 0’s). The IBM NRZI sys- 
tem (non-return-to-zero interrupt) is the one most wide- 
ly used throughout the industry. 


4-5. Figure 4-1 depicts various codings, including the 
NRZI code. On magnetic tape, binary 1’s are represen- 
ted by transitions between plus and minus saturation 
magnetism (+SAT and - SAT) produced by the cor- 
responding write head current. When a written tape is 
passed across the tape head, a change of flux occurs 
at the gap. The magnetic heads respond, producing the 
read voltage waveforms illustrated in Figure 4-1. Ab- 
sence of a change in flux represents a binary 0, for which 
no voltage is recovered from the head. 


4-6. NRZI SYSTEM. In the NRZI system, recording 
is carried out by a saturation current driven through the 
head in a direction determined by a flip-flop which 
toggles for each 1 bit recorded. The NRZI system 
requires the recording of at least one bit for every 
character. Otherwise, in an all-O character there would 
be no indication of the presence of that character. 


4-7. SEVEN-TRACK SYSTEM. In a seven-track 
system (Figure 4-2), six of the tracks are data channels, 


while the seventh (track C) is the parity channel. 
Parity may be either odd or even; bits may be added 
to track C to make the sum of the bits in the character 
odd or even. Even parity is used with binary-coded 
decimal (BCD) coding, while odd parity is used in 
binary mode operation. 


4-8. BINARY CODED DECIMAL (BCD) 


4-9. The IBM eight-bit code and BCD relations are 
shown in Table 4-1. There are 63 available combinations 
of the six data bits, representing numerals, letters, and 
special symbols. 


4-10. BINARY MODE. In the binary mode, tape 
characters represent binary numbers. This mode is used 
only with numeric inputs. Thus, a six-bit character can 
represent a six-digit binary number 0 (000000) to 63 
(111111). Larger numbers may be represented by the 
use of more than one character. in some cases, this 
results in a considerable saving of space on the tape and 
in computer time. For example, the decimal number 56 
occupies two character spaces in BCD (0101-0110) but 
only one in binary (111000). Obviously, odd parity 
must be used, because six 0’s can be a perfectly valid 
portion of a binary number. 


4-11. NINE-TRACK CODING. The nine-track tape in 
IBM System 360 uses a modified ASCII code. (See 
Figure 4-3.) Parity in the nine-track 800-bpi system is 
always odd. With this sytem, when programmed prop- 
erly, it is possible to write data in the binary mode. Two 
four-bit numerics per byte may be written, with a con- 
sequent doubling of effective data rate. 


4-12. LONGITUDINAL REDUNDANCY = CHECK 
CHARACTER (LRCC). A longitudinal parity bit is 
written at the end of each record. This character 1s 
written by the return of the write head current to the 
reference condition. Since the reference condition is 
established before the first character of the record and 
reestablished by writing of the LRCC, an even number 
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BINARY DATA 0 1 oO 1 1 1 0 0 1 


NRZ (non-return-to-zero) — Ff Ll ~L J 
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Figure 4-1. Magnetic Recording Waveforms 
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Table 4-1. Eight-Bit Code/BCD Relationship 


43 


(NOTE 2) 
Inter-Record Gap’ 
0.750 + 0.156 


Reference Edge 


=—_e o> 
Tape Motion 


NOTES: 1. Tape shown with oxide side down; NRZI 
recording. Bit produced by reversal of flux 
polarity. Tape fully saturated in each 


direction. 


2. Tape to be fully saturated in erased direc- 
tion in initial gap and inter-record gap; 
tape to be magnetized so that rim end of 
tape is north-seeking pole. 


Parity 
(Odd or Even) 


Initial 


Gap 
0.5 In. Min 
(NOTE 2) 

3. LRCC: longitudinal redundancy check 
character; odd or even; spaced four bits 
from data character. 

4. Parity bit: vertical parity bit is written for 
each character. 

5. Must conform to al! 729 specifications 


(IBM). 


Figure 4-2. Seven-Track Data Format 


of 1 bits in each track is written for each record. As the 
tape is read, the number of 1’s read in each track is 
counted. if the sum is odd, an error is indicated. 
The LRCC is spaced four character spaces from the 
end of the block. 


4-13. CYCLIC REDUNDANCY CHECK CHARACTER 
(CRCC). Nine-track, 800-bpi, System 360 tapes 
include a CRCC located at the end of each record 
before the LRCC. The CRCC is generated by appli- 
cation of a complex equation of the data within the 
block. This character makes the probability of an 
undetected error almost zero. The CRCC may be used 
with the computer read function to determine which 
track contains the error. 


4-14. The information supplied by the CRCC, com- 
bined with that of the LRCC and vertical parity, may be 
used to correct detected errors. Errors involving more 
than one track within the same record are detected 
but not correctable. 


4-15. LOST-CHARACTER CHECK. System 360 
incorporates a_ lost-character check which detects, 
during reading, the loss of a complete byte. A byte is 
assumed lost if the time between bytes is longer than 
normal but not long enough for check character spacing. 
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4-16. The lost-character requirement limits the.instan- 
taneous variation of byte spacing on the tape being 
read. With the Cipher Modei 100X recorder, a byte 
spacing tolerance well within the limits set by the lost- 
character check is assured. 


4-17. PRINCIPLES OF OPERATION 


4-18. The Cipher Model 100X recorder is composed of 
four main assemblies (Figure 4-4): the transport 
assembly, which includes the tape drive components 
and the compliance arm system; the read/write system, 
consisting of a head assembly and a read/write board; a 
control/servo board containing the transport control 
circuitry, the reel and capstan motor servos, and the 
power supply regulator circuits; and a power supply, 
consisting of the power transformer mounted on the 
rear of the mounting plate, the power supply circuit 
board, and the front-panel-mounted power switch and 
indicator. The schematic diagrams in Section VII 
should be referred to in studying circuit descriptions 
presented in this section. A description of major iogic | 
elements used in the recorder, available logic options, 
and a detailed discussion of recorder operation are 
presented in the following paragraphs. 


Inter=Record 


Gap 


Last 
Bit 


Parity (Odd) 
(NOTE 5) 


LP Morker 


Actual Skew 
Write Skew (Maximum Allowable) 


Character Gate (Read) 


—~ Reference Edge 
——> 


Tape 
Motion 0.5 in, Min 


(NOTE 2) 


NOTES: 1. Tape shown with oxide side down; NRZI number of data character, even CRCC,. 
recording. Bit produced by reversal of flux etc. CRCC used only in System 360, 800 
polarity. Tape fully saturated with each bpi. CRCC spaced four bits from data 
direction. characters. 

2. Tape to be fully saturated in erased direc- 4. LRCC: longitudinal redundancy check 
tion in initial gap and inter-record gap; tape character, always odd parity. Spaced 
to be magnetized so that rim end of tape four bits from CRCC. 
is north-seeking pole. 

5. Parity bit: vertical parity bit written for 

3. CRCC: cyclic redundancy check char- each character containing even number 


acter. Parity of CRCC determined by num- 
ber of data characters in record. Odd 


of bits. 


Figure 4-3. Nine-Track Data Format 


4-19, NAND/NOR GATES 


4-20. Multiple NAND gate packages are used for all 
logic’ gating. (See Section VII, Figure 7-1.) An indi- 
vidual NAND gate device may be used as either a NAND 
or NOR gate, however, depending upon the logic 
function involved. When used as a NAND gate, the 
true output is normally an electrical low (0 to +0.2V) 
and requires both inputs to be high (+4V). When used 
as a NOR gate, the true output is normally an electri- 
cal high, which requires one or more inputs to be low. 


4-21. J-K FLIP-FLOPS 


4-22. This flip-flop operates on a master-slave principle. 
A logic diagram of the flip-flop is shown in Figure 4-5. 
The flip-flop is designed so that the threshold voltage 
of AND gates 1 and 2 is higher than that of AND gates 
3 and 4. Since operation depends exclusively on volt- 
age levels, any waveform of the proper voltage level can 
trigger the j-K flip-fiop. 


4-23. Assuming that the trigger voltage is initially low, 
as the trigger voltage goes high AND gates 3 and 4 are 
disabled. Subsequently, AND gates 1 and 2 are enabled 
by the trigger pulse, the J} and K inputs, and the infor- 
mation previously stored at the output of the slave unit. 
The J and K input information at this time is transfer- 
red to the input of the master unit. As the trigger 
voltage goes low, AND gates 1 and 2 are disabled. AND 
gates 3 and 4 are then enabled, and the information 
stored in the master unit is transferred to the output 
of the slave unit. 


4-24. The direct set and direct clear inputs are used to 
set the flip-flop to a known state. A low input to direct 
set will set Q high and Q low. A low input to direct 
clear will set Q low and Q high. 


4-25. RETRIGGERABLE MONOSTABLE 
MULTIVIBRATORS 


4-26. A retriggerable monostable multivibrator is uti- 
lized in many areas of the recorder’s logic circuitry to 
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READ/WRITE BOARD CUSTOMER 


INTERFACE 


CONTROL/SERVO BOARD 


SUPPLY TAKEUP 
POWER CONTROL LOGIC REEL aEEL CAPSTAN 


REGULATOR SERVO SERVO DRIVER 


| SUPPLY 


{ 
| 
1 
POWER BOARD. CONTROL COMPLIANCE l TAKEUP CAPSTAN 
AND PANEL ARM SYSTEM REEL REEL MOTOR 
TRANSFORMER MOTOR MOTOR | & TACH 
| | 
TRANSPORT ASSEMBLY 


Figure 4-4. Recorder Organization 


Lv 


J INPUT 


TOGGLE/CLOCK TRIGGER 


K INPUT 


DIRECT SET (SD) 


DIRECT CLEAR (CD) 


Figure 4-5. Simplified Logic Diagram, J-K Flip-Flop 


generate precisely timed clock or gating pulses derived 
from up to four different inputs. The device is used in 
two ways (Figure 4-6), as described in the following 
subparagraphs. 


4-27. In the first method, either or both inputs to the 
NOR-gate portion are set low and one input to the 
NAND-gate portion is set high to enable the gate. When 
the second input to the NAND gate goes high, a positive 
pulse appears at the Q output. 
pulse is determined by the timing circuit connected to 
pins 11 and 13. This timing circuit employs a resistor 
and capacitor for relatively short pulse durations. 
Longer durations can be achieved by the addition of a 
diode to the circuit. An even longer pulse can be 
obtained by the use of a large-value electrolytic capac- 
itor, with a transistor to regulate the current and pro- 
tect the device. 


4-28. In the second method, both inputs to the NAND- 
gate portion are set high, and the Q function is con- 
trolled by the inputs to the NOR-gate portion. When one 
of the NOR-gate inputs goes low, a positive pulse ap- 
pears at the Q output. The duration of the pulse is 
determined in the same manner as described in the 
preceding paragraph. In both cases, Q will be the 
complement of Q. Both the Q and Q outputs may be 
utilized in the recorder’s logic. 


4-29. LOGIC OPTIONS 


4-30. Various logic options are available in the Model 
100X recorder. These options are selected by jumpers 
soldered into the read/write and control/servo boards 
(Tables 4-2 and 4-3). These optional logic configurations 
will be wired in at the factory in accordance with the 
customer’s request. 


4-31. HEAD ASSEMBLY 


4-32. The Model 100X recorder is available with either a 
single-gap head for alternate read and write functions 
or a dual-gap head for read-after-write operation. A 
choice of seven or nine tracks is also provided. Track 
locations, track width, and gap separation are all 1BM- 
compatible (Table 4-4). 


4-33. A cross-feed shield is provided to reduce the 
voltage induced in the read head when writing. The 
shield is composed of copper and ferrite flux blocks 
cemented to a hinge plate (Section V, Figure 5-3). 


4-34. DATA RECORDING (See Drawing No. 
331512-300, Section VII) 


4-35. The following description applies to read-after- 
write (RAW) recorders. Read or write (R/W) re- 
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The duration of this ~ 


corders are similiar in operation, except that the deskew 
circuitry is not used. 


4-36. Five inputs to the write circuitry, in addition to 
the seven or nine data channels, are required for writ- 
ing (Figure 4-7). The customer supplies the Write Data 
Strobe (WDS), Write Reset (WRS), and Select inputs. 
The WDS triggers the internal write strobe monostable, 
U102, which, in turn, strobes the data into the write 
deskewing circuit. The WRS senses the condition of the 
write flip-flops and clocks them to a reference condi- 
tion to create the longitudinal redundancy check char- 
acter (LRCC) at the end of each record. The Reset 
input is routed from the control logic and is synony- 
mous with WRS. It is used only with the overwrite 
option as desired by the customer. Select, which is 
routed from the control logic, is required to enable the 
WDS and WRS inputs. Run and Read inputs are gen- 
erated in the control logic; they control the write 
register direct set (Sp) and direct clear (C,)_ cir- 
cuitry. The following description is keyed to track 0 
but is applicable to all tracks. See timing diagram, 
Figure 4-8. 


4-37. DATA INPUT. A low pulse or level applied to 
J102, pin M, in conjunction with the WDS, is con- 
sidered to be a binary 1. This low is inverted by U100B 
and applied to the data gate, U108C, to be strobed into 
the deskew monostable. The internal Write strobe is 
derived from a monostable, U102, which is triggered 
from the WDS applied to J102, pin A, inverted by 
U103E. The internal strobe generator may be triggered 
by either the leading or trailing edge of the WDS. (See 
Figure 4-8 for proper jumper connections.) The Q out- 
put of U102 is inverted by U101A and applied as a 
high-level strobe to the data gate, U108C. With a 
binary 1 (high) also applied to the gate, a low pulse 
is generated at the output; this is used to trigger the 
deskew monostable, U122. Obviously, if a binary 
O is to be generated, the data gate input will be low at 
the time of the Write strobe, inhibiting the strobe and 
preventing the monostable from being triggered. 


4-38. DESKEW MONOSTABLE. The deskew mono- 
stable is triggered by the low pulse from the data gate or 
the reset gate, U108D. The trailing edge of the high- 
going pulse output is time-variable through the use of 
potentiometer R119, skew adjust. This trailing edge 
is the actual write clock which compensates for mech- 
anical skew inherent in the dual-gap head. (See para- 
graph 5-40.) 


4-39. WRITE REGISTER. The write register, U126A, 


0 AQ ww > 


A AND BGATED, C AND DSET 


C AND D GATED, A AND B SET 


Figure 4-6. Monostable Multivibrator Characteristics 


FUNCTION JUMPER PURPOSE - 


STATUS INDICATIONS 


Ato B 


When installed, provides status 
indications to interface when 
recorder is on line and selected. 


When not installed, status indi- 
cations are provided whenever 
recorder is selected. 


LOCAL/REMOTE 
DENSITY SELECT 


CtoF Provides local density control, 
with indicator, on seven-track 
models. 

D to F Provides remote density control, 
with indicator, on seven-track 
models. 


E to F Used with fixed-density models. 
Indicator always illuminated. 


GtoH Installed with overwrite option. 
Note write reset jumper on read/ 
write board. 


OVERWRITE 


ON LINE/READY JtoK When installed, depression of 
ON LINE pushbutton will force 
ready status in middle of tape. 


REWIND/OFF LINE When installed, will cause unit 
to revert to off-line status 
when rewind is commanded 


remotely. 


LtoM 
Diode can be installed (cathode 
to N, anode to P) to provide +5 


+5V SUPPLY DIODE 
N to P 
volts for customer’s terminators. 


WRITE ENABLE Sto T Normal configuration: Write 

Enable line is sampled and 
stored 20 microseconds after RUN 
command is given. Output of 
stored signal becomes Read/Write 
signal to read/write board. 

R to T Read/Write signal is controlled 
directly from Write Enable line. 


Table 4-2. Control/Servo Board Logic Options 
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FUNCTION JUMPER PURPOSE 


WRITE DATA AtoC Write data on trailing edge of 
TIMING WDS. 
A to B, Write data on leading edge of 
C to D WDS. 
WRITE RESET Standard WRS path 
H to K Used with overwrite option on 
read/write models. Only one 
RESET command required for either 
overwrite or normal mode. 
THRESHOLD 


E to F Standard path for THRESHOLD com- 
mand in read/write models. 


EtoG 


COMMAND PATH 


Standard path for automatic 
THRESHOLD command in read-after- 
write models. 


Table 4-3. Read/Write Board Logic Options 


is a J-K flip-flop (paragraph 4-21). The Q output is 
fed back to the K input, and the Q output is fed back to 
the J input. This ensures reversal of the Q and Q output 
levels each time a clock is provided by the deskew 
monostable. The Q and Q outputs are inverted by 
U125F and U125C, respectively, and serve to switch 
the head drivers, Q100O and Q101, resulting in a flux 
reversal (binary 1) on the magnetic tape. The lack 
of an input to clock U126A results in the recording of 
a binary 0 on the tape (no flux reversal). 


4-40. CHECK CHARACTER GENERATION (CRCC 
AND LRCC). In nine-track operation, the cyclic 
redundancy check character (CRCC) is written four 
character times after the last record block character 
in the same manner as used for the data characters. 
The longitudinal redundancy check character (LRCC) 
occurs either four character times after the CRCC 
(nine-track) or last record block character (seven- 
track). The customer-supplied Write Reset (WRS) 
input applied through J102, pin C, is inverted by 
U103D and routed to U109 through jumper H-J. With 
the overwrite option, the jumper may be installed from 
H to K, and the reset would then be generated from 
the control logic. The WRS is gated through U109B, 
if enabled by select, to the reset gate, UI08D. If the 
reset gate input from Q of the write flip-flop is high, 
signifying that an odd number of binary 1’s have been 
written, the WRS pulse will trigger the deskew mono- 
stable. This will create a write clock, which will write 
an additional binary 1 and set the write flip-flop in a 
reference condition. 


4-41. Write current is supplied through a transistor 


switch, Q118, from a 5-volt source and is ramped - 
to prevent unwanted flux reversals from occurring. The 
Read input from the control logic determines when the 
write current is to be on or off. A false-going Read 
level enables the current switch driver, Q119, and 
C109 charges through R165, which, in turn, allows 
Q118 to become fully saturated. The ramp time when 
switching from read to write is approximately 1.5 
milliseconds. At the same time Q120 is turned on and 
the Direct Set (Sp) occurs, the Direct Clear (Cp) 
inputs to the write register are allowed to go high, 
ensuring that the flip-flop is in the reference condi- 
tion. When Read becomes true (low), Q119 turns off, 
turning off Q118 and Q120. The ramp is approximately 
1.2 milliseconds long, and the current path for C109 
is through CR100. Cy becomes low at the time Read 
goes true, and Sp becomes low when Q120 reaches 
the off condition. This ensures that neither write 
driver (Q1CO or Q101) can be switched during the 
read operation. The relationship of Sp and Cp; when 
going from read to write or write to read, is important. 
See Figure 4-9. 


4-42. NRZ-TO-NRZI CONVERSION. The use of J-K 
flip-flops in the write register allows for input data to. 
be presented in NRZ form. The Q and Q outputs are 
coupled back to the J and K inputs, ensuring that the 
flip-flop will toggle each time a clock is received, caus- 
ing a 1 to be written. Since the clock is independent of 
the data input, the data line may remain low or high 
for consecutive 1’s or 0's. The only restriction is that 
the conversion of the data must occur at least 0.5 
microsecond before or after the WDS (Figure 4-8). 
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SINGLE GAP DUAL GAP 
FUNCTION READ/WRITE READ AFTER WRITE 
Track Locations 


7-Track 0.070 (+ 0.001) inch, center to center 
9-Track 0.055 (+ 0.001) inch, center to center 


Effective Track Width 


7-Track 0.040 (+ 0.001) inch Write: 0.048 (+ 0.001) inch 
Read: 0.030 (+ 0.001) inch 


+ 0.001) inch 


9-Track 0.040 (+ 0.001) inch Write: 0.044 


( 
Read: 0.040 (+ 0.001) inch 


Parallelism + 200 microinches (write to 
read) 


Gap Separation (Write-Read) 0.150 (+ 0.005) inch 
Gap Line Azimuth Per + 150 microinches maximum from reference perpendicular 
Section to mounting surface 


Gap Scatter Per Section 100 microinches, maximum 


Crosstalk 


Read 
read voltage. 


Voltage Induced in Read 

Winding While Writing at 

800 bpi, 12.5 ips, and up 5%, maximum, of read 
voltage 


Inductance 6mH + 20% (Full Winding) Write: (each leg) 
500 pH maximum 


Read: (each leg) 
10 mH maximum 


Dc Resistance 22 ohms + 20% (Full Winding) | Write: (each leg) 
10 ohms maximum 


Read: (each leg) 
25 ohms maximum 


Write Current (100% 11 mA + 20% 35 mA + 20% 


saturation} 


Table 4-4. Head Specifications 
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SINGLE GAP 
READ/WRITE 


10 mV + 20% @ 15 ips, 


FUNCTION 


Read Voltage 
200 bpi 


Read Pulse Width (200 bpi) 


Self Erasure (Read Signal 
Reduction After 10 Passes) 


5% maximum 


Erase Head Resistance 


Erase Current 


1650-pin., maximum 


_DUAL GAP 
READ AFTER WRITE 
700 pV/inch/sec. + 10% 
1250 psin., maximum 
10% maximum 


80 ohms 


50 mA 


Table 4-4, Head Specifications (Continued) 


4-43. DATA RECOVERY 


4-44, Five inputs are required to enable the read cir- 
cuitry. Select, Read, and Run are derived from the 
control logic and routed through the write circuitry. 
Threshold is a customer-generated level routed through 
J102E on the read/write board. Hi Den comes from 
the control logic and is either switched high or low 
locally from the control panel or remotely fixed high 
(for nine-track recording). The following description is 
keyed to track O but is applicable to all tracks. (See 
Figure 4-10.) 


4-45. The input to the first stage of the read amplifier, 
U1, is a low-level, analog signal. The output from the 
head is 700 microvolts/inch/second + 20%. (I.e., ata 
‘tape speed of 10 inches/second the input to the ampli- 
fier would be 7.5 millivolts, peak-to-peak.) The first- 
stage differential amplifier gain is controlled by a shunt 
feedback potentiometer, R7. The compensation 
components, C3, R4, and C4, are selected for a 100- 
kHz roll-off, while C5, R6, and R7 determine the low- 
frequency roll-off. The voltage level at TP1 will be 
approximately 1.3 volts peak-to-peak; however, the 
actual gain is adjusted to obtain the proper level at 
TP4 (located in the peak detector). 


4-46. The second stage, U2, is an active filter. R9, 
R10, C6, and C7 determine the 3-dB point, which is 
the high-band cutoff. The 3-dB frequency is 100 kHz 
for all tape speeds in the range of 25 to 45 ips. For 
lower speed units, the 3-dB point is set at three times 
the maximum fundamental analog frequency, which 
is 1.5 times the data rate. The signal-to-noise ratio 


becomes more of a factor at lower tape speeds because 
of the lower head output level. The effective gain of 
the second stage is 8 and is determined by R13 and R17. 
This gain is required to reduce the effect of the dead 
band created by the full-wave rectifying action of CR9 
through CR12. The voltage at TP2 will be approxi- 
mately 12 volts peak to peak. The voltage at TP3 will 
be approximately 1.3 volts peak to peak, due to the 
voltage divider action of R13 and R17. 


4-47. The buffer amplifier, U3, serves the purpose of 
isolation and threshold offset provisioning. The thresh- 
old level is determined by the offset current from 
Q7 into the inverting input of U3. The output of U3 
is fed into a Schmitt trigger (peak detector). 


4-48. THRESHOLD. An understanding of threshold 
is helpful in considering the function of the peak detect- 
or. The threshold is defined in terms of percentage and 
is the part of a nominal signal that must be reached ii: 
order to be detected as a bit of data. This percentage 
is determined by the reference point, trigger point, 
and overall amplitude of the signal (Figure 4-11). 


4-49. SCHMITT TRIGGER. The Schmitt trigger circuit 
detects the peak of the rectified analog signal from U3. 
As the voltage to the common emitter output of Q1 and 
Q2 (TP4) drops from the reference level, Q1 is turned 
off and capacitor C14 is being discharged through Q2 
(Figure 4-12). When the voltage at TP4 drops below 
the +3.6-volt level, transistor Q3 is enabled through 
CR13, which will allow the circuit to trigger later. Q4 
is off at this time, since base current is not being sup- 
plied by Q3. Peak detection takes place when the out- 
put of Q2 at 1P4 reaches its lowest level and starts to 
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Figure 4-7. Data Recording Block Diagram 


WRITE DATA STROBE (WDS) 


2 uS MIN 
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Figure 4-8. Data Recording Timing Diagram 
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Figure 4-9. Direct Clear/Direct Set Timing Diagram 
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Figure 4-10. Data Recovery Block Diagram 


TP4 


-- REFERENCE LEVEL DETERMINED 
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With the reference level at +6.5 volts and a 

total required amplitude of 14.5 volts, gain 
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Figure 4-11. Threshold Data 
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go positive. Q2 is now turned off, and capacitor C14 
is charged through Q1. Q1 and CR13 now supply 
base current to the enabled Q3, turning it on. Q3 then 
supplies base current to Q4, which generates a negative 
-pulse through C15 to set the read data storage register 
(U18A and B). The register will remain set until the 
reset pulse generated by U714A in the read gate network 
is received. When the output of QI (TP4) goes above 
+3.6 volts, Q3 is turned off through CR14, which, in 
turn, removes the base current from Q4. When the 
output of Q1 reaches its highest point, Q1 will turn off. 
The cycle is now ready to repeat for the next bit of data. 


4-50. The negative pulse from the Schmitt trigger is 
Capacitively coupled to the read data storage register 
through C15. R28 and R30 form a voltage divider 
which holds the quiescent voltage high on the input to 
U18A when data is not present. The negative data 
pulse to the read data storage register makes its output 
high. This high level is applied to the input of U7A. 
If the Select level from the control logic and the Run 
level from U14B are both high, the data output gate, 
U7A, is enabled and transfers the data bit out. 


4-51. The output from the read data storage register is 
also inverted by U16F and applied through C17 to the 
skew pulse generator (CR15, CR16). The outputs of 
the skew pulse generators of all channels are tied _ to- 
gether and applied to the bases of both Q5 and Q6. Q5 
is an emitter foiliower which provides the skew pulses 
at TP7 to be used for deskew alignment of the head 
read gap. Q6 is a pulse former with its output inverted 
by U22A to become the read gate trigger. The nega- 
tive-going edge of this trigger agrees with the peak of 
the Read signal. 


4-52. READ GATES. Seven-track models with the dual- 
density capability have two read gates, one each for low 
and high-density operation. Nine-track models are per- 
manently wired in a high-density configuration, using 
read gate U19. Read gate U19 is enabled by the High 
Density input from U22C and the Run input from 
U14B. In read/write models, jumper L-M is installed to 
delay the enabling inputs to the read gates. This allows 
the first-stage amplifier time to recover from saturation 
during the write-to-read transition. The delay is created 
by U10 and varies in time relative to the start/stop time 
of the recorder. Duration of the delay must be less than 
that of the start/stop time. 


4-53. The read gate output is adjusted by means of R40 
or R42 to a time that is 50% minus 2.5 microseconds of 
the normal byte-to-byte time. The trailing edge of the 
read gate output triggers the read strobe generator, 


4-20 


U17, which is set for 2 microseconds. The read gate 
output is also coupled back to the input, to prevent 
retriggering by subsequent skew pulses, and routed to 
the summing gate, U14A. The Q output of the read 
strobe generator is fed to the Read Strobe output gate, 
U8B, and to a delay monostable, U20, which is set for 
0.5 microsecond. The Q outputs of both U17 and U20 
are routed to the summing gate. The summing gate 
output is routed to the Read Strobe output driver, U8B, 
and to the Reset input of all read data registers. 


4-54. CONTROL LOGIC STATE DECODER 


4-55. The state decoder, U44, on the control/servo 
board, is a 3 to 8-bit decoder which provides recorder 
status data to the various command control circuits 
in the control logic. These recorder configuration 
levels are used to enable and disable gates in the re- 
corder’s control logic, thus maintaining the proper se- 
quence of commands and preventing improper com- 
mands. 


4-56. There are eight outputs, representing eight pos- 
sible logic configurations, one of which must be low at 
all times (Figure 4-13). Three inputs to the decoder de- 
termine its output state. These inputs are received from 
the Q outputs of three J-K flip-flops: U38B, U38A, 
and U39A. These low or high values are the same as 
those present on the J inputs of the flip-flops immedi- 
ately before the clock pulse is received from U46B. 
The transfer of these values is triggered by the low- 
going edge of the clock pulse. The decoder maintains 
each state until the next one is clocked in. 


4-57. STATE 0, STANDBY. This is the initial state 
that follows the application of power to the recorder 
as well as the Reset state. The power-on reset circuit 
of Q12 and Q13 works in conjunction with C5 and R5 
on the power supply board to delay the resetting of 
the J-K flip-flops until all other logic circuits are stable. 
The power-on Reset line to U43B goes low, causing a 
low to be supplied via U37E to the Direct Clear inputs 
on the three J-K flip-flops, U38B, U38A, and U39A. 
This causes their Q outputs to go low, which sets the 
decoder to the Standby state. U43B can also be trig- 
gered to produce a RESET command by a broken tape 
or by tripping of the compliance arm limit switches. 


4-58. STATE 1, STOP. This state results from the first 
action of the LOAD control (AZ) on the front pancl. 
The servo system and drive motors are energized, 
causing the tape to be tensioned, but motion commands 
are not enabled. See Figure 4-14. 
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Figure 4-14. Load Sequence Flow Chart 
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4-59. The state decoder’s digital 4 and 2 inputs remain 
at O, as originally set in the Standby state. All inputs to 
U29C and U43A remain high. 


4-60. Since the BOT and Load inputs to U23C are not 
true, the level of U23C into U29A is high. The Rewind 
level into U29A is also high. Since the logic is in the 
Standby state, the Standby level is true, or low. This 
low input to U29A causes its output to be high and 
makes the J input of U38B high. Actuation of the 
LOAD control (A2) triggers the internal logic clock 


pulse generator (U46B), causing the high to be trans- 


ferred from the J input to the Q output of U38B. In 
this manner, the digital 1 input of the state decoder is 
set to 1. This binary code (001) is the Stop state and 
causes the Stop line to become true. U46A is triggered 
and provides an inhibit pulse, allowing the retractor 
time to get to the down position. 


4-61. STATE 2, LOAD. Actuation of the LOAD 
control a second time starts the tape moving forward 
to the load point. When the BOT tab is sensed by the 
photosensor assembly, tape motion ceases and the 
recorder enters the Ready state. 


4-62. The state decoder’s digital 4 input remains at 0 
as originally set in the Standby state. Actuation of the 
LOAD control while the recorder is in the Stop state 
causes the LOAD control input to U43A to go low. 
Since the other three inputs remain high, the output 
of U43A goes high. This is applied to the J input of 
U38A, where it is stored as a binary 1 until the flip- 
flop is clocked. This will become the digital 2 input 
to the state decoder. 


4-63. The three inputs to U29A are high, causing its 
output to be low. This low is applied to the J input 
of U38B, where it is stored as a binary 0 until clocking. 
This will be the digital 1 input to the state decoder. 
Actuation of the LOAD control also triggers the internal 
logic clock pulse generator, which introduces a slight 
delay to allow for loading of the J-K flip-flops. The 
clock pulse transfers the binary code stored at the J 
inputs to the Q outputs of the J-K flip-flops, where 
they serve to set the state decoder. This binary code 
(010) is the load state, which causes the Load line to 
become true. 


4-64. STATE 3, READY. Sensing of the BOT tab 
during the load sequence places the recorder in the ready 
state. The logic circuitry can now accept both local and 
remote motion commands when other criteria are met. 
(See paragraphs 4-80 through 4-105.) 


4-65. When the BOT tab is sensed during the load 
sequence, the BOT line becomes true and is applied to 
U23C as a high level. The load level is inverted by U23D 
and is also applied to U23C as a high level. With these 
two inputs high, the output of U23C goes low and is 
applied to U29A. Because the recorder is not in the 
standby or rewind state, the remaining inputs are high. 
Thus, the output of U29A goes high and is applied to 
the J input of U38B to await clocking. This is the 
digital 1 input to the state decoder. The digital 2 and 
4 inputs remain the same as in the load state. 


4-66. The internal logic clock pulse generator is triggered 
by the output of U40C, which goes low when the BOT 
tab is sensed. The state decoder is now in the ready 
state (binary code 011). 


4-67. STATE 4, REWIND. Either a remote or local 
REWIND command rewinds the tape onto the supply 
reel until the BOT tab is sensed. At this point, the 
decoder cycles through the delay and load states to the 
ready state. Actuation of the local REWIND control 
(A4) will then unload the tape. 


4-68. The remote REWIND command gate, U6C, 
requires the recorder to be on line, selected, in the 
ready state, and not at BOT. The low output of U6C 
is used to actuate U30D, which triggers the internal 
logic clock puise generator, U46B. This, in turn, 
clocks the J-K flip-flops controlling the state decoder, 
U44. 


4-69. The local rewind control gate, U20C, requires 
the recorder to be off line and in either the stop, ready, 
or load state. The low output of U20C also actuates 
U30D and clocks the J-K flip-flops, as in the remote 
sequence. 


4-70. The state decoder’s digital 4 input is a binary 1 
during rewind, since two of the inputs to U29C are 
held high and the Rewind input is switched low. All 
inputs to U43A and U29A are held high, resulting in 
presentation of a binary 0 to the state decoder’s dig- 
ital 2 and digital 1 inputs. This binary code (100) 
represents the rewind state. 


4-71. STATE 5, DELAY. The transport continues to 
rewind tape onto the supply reel until the BOT tab is 
sensed. At this point, the BOT lines go true, changing 
the state decoder input to binary 101, the delay state. 
This delay allows the transport to come to a complete 
stop before a new motion command is accepted. 
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4-72. With the Delay lines true, the state decoder input 
becomes binary 010, the load state. With the Load lines 
true the binary code becomes 011, the ready state. The 
transport will now accept motion commands. Actu- 
ation of the REWIND control at this time unloads the 
tape. 


4-73. STATE 6, UNLOAD. With the transport in the 
ready state, actuation of the REWIND control changes 
the state decoder’s binary input to 110, the Unload 
state. When the last of the leader has passed through the 
photosensor, both the BOT and EOT sensors are acti- 
vated. These two signals are ANDed at U22C and used 
to actuate the reset gate, U43B. This Reset pulse is ap- 
plied to the Direct Clear inputs of the three state decod- 
‘er flip-flops, setting their Q outputs low. This forms 
the binary code 000, returning the recorder to the stand- 
by state. 


4-74. STATE 7, RESET. A logic error creating an 
undefined state in which the binary code III is presen- 
ted to the state decoder results in the reset state. The 
Reset line goes low, actuating the reset gate, U43B. 
The high output of U43B is inverted by U37E and rout- 


ed to the Direct Clear inputs of the three state decoder’ 


flip-flops, U39A, U38A, and U38B. This makes 
their Q outputs low, forming a binary 000 input to the 
decoder and returning the logic to the standby state. 


4-75. The high output of U43B is also inverted by U37F 
and used to disable transistor Q16. When Q16 is turned 
off, the ground normally supplied to the reel motor 
relay, K2 (on the reel servo portion of the control/ 
servo board), is removed. When K2 is deenergized, 
both reel motors are placed in their dynamic braking 
States, and the motors are maintained in a deenergized 
condition until a new command is issued. In addition, 
if the recorder is in the on-line mode, effectuation of 
the reset state will return it to the off-line mode. 


4-76. COMMAND LOGIC 


4-77. There are two methods of commanding transport 
operation: manually, by means of the front panel 
controls, when the recorder is in the off-line mode; and 
remotely, when the recorder is in the on-line mode and 
is being controlled by computer-generated signals. A 
J-K flip-flop, U39B, determines the on line status of 
the recorder. See Figure 4-15. 


4-78. The external OFF LINE command, applied at 


J101-L and enabled by the Select and Ready levels at 
NAND gate UJ2D, sets the on-line/off-line flip-flop, 
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. high true to the two-input NAND gate, 


U39B, to the off-line state. This OFF LINE command 
is applied to U39B as a Direct Clear reset. When low, 
U39B is effectively locked in the off-line mode, and the 
front panel control (A3) will have no effect. 


4-79. The ON LINE control/indicator (A3) provides 
a clock pulse to U39B, which is gated through U12A 
when the system is not in the standby mode. In switch- 
ing from the off-line to the on-line mode, the high 
level appearing on the off-line circuit and connected 
to the J input of U39B is transferred across to the Q 
output when the clock pulse is received, thus making 
the on-line circuit high. In switching from on-line 
to off-line, the low level appearing on the off-line 
circuit is transferred from the J input to the Q output 
when U39B is clocked, thus making the on-line 
circuit low. 


4-80. FORWARD COMMAND CIRCUIT 


4-81. Forward tape motion may be commanded by 
the FORWARD pushbutton on the local control panel 
when the recorder is in the off-line status. Forward 
tape motion may also be commanded remotely, through 
the interface, when the recorder is on line. NOR gate 
U41B is the link between these two contro! sources 
(Figure 4-16). . 


4-82. REMOTE FORWARD COMMAND. The remote 
FORWARD command is a low level applied to pin C of 
J101. U1, pin 9, and U2, pin 6, supply a positive 
collector voltage to this line for the user’s output device. 
Inverter U4B inverts the negative logic input to provide a 
U14B. The 
second high input required by U14B is the Command 
Gate Enable level derived from the three-input NAND 
gate, U6A. U6A requires all three inputs to be high: 
the On-Line level from U39B, the Ready level from 
state decoder U44, and the Select level from U2I1C. 
When these conditions are met, the output of U6A 
goes low. This low level is inverted by U4A and fed to 
U14B, thus enabling it. The low true output of U14B 
is routed to the two-input NOR gates, U41B and U8D. 


4-83. The low input to U8D causes its output to go high 
and trigger the monostable multivibrator, U48. U48 
is used to clock the overwrite and write enable flip- 
flops, U16A and B. The low input to NOR gate U41B 
causes its output to be high. This high is the true 
condition of the FORWARD command level and is 
discussed further following the description of local 
FORWARD command. 
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Figure 4-15. Local/Remote Operation Flow Chart 
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4-84. LOCAL FORWARD COMMAND. _ The switch 
portion of alternate-action pushbutton/indicator A7 
applies a high, when actuated, to NAND gate U25B. 
U25B requires two additional inputs to be high: the 
Ready level from the state decoder (U44) and the Off- 
Line level from J-K flip-flop U39B. When these condi- 
tions are met, the output of U25B goes low, the true 
state. U31F inverts this level and applies it as a true high 
input to the two-input NAND gate, U41A. If the EOT 
output of U22D is also high, the output of U41A 
becomes true and is applied to NOR gate U41B as a low, 
thus enabling it. 


4-85. The true output of U41B is high. This high level 
is applied to NAND gate USOA. If the reverse level 
applied to inverter U49A is low (false), its output 
becomes high and enables USOA. This command redun- 
dancy prevents issuance of simultaneous commands for 
both FORWARD and REVERSE. The low output of 
US50A or U50B generates the Forward (Reverse) and 
Run signals, respectively, that control the capstan drive 
logic. 


4-86. CAPSTAN DRIVER. The Forward and Run 
signals are ANDed at U303B on the capstan driver 
portion of the circuitry. The low (true) output of 
U303B is inverted by U304A and used to activate the 
forward switch driver, Q309. This, in turn, activates 
the forward switch, Q301. A positive reference volt- 
age is provided by zener diode CR301. This reference 
is stabilized at 6.2 volts by the amplifier circuit of 
U301A. The positive 6.2-volt output of U301A is 
routed to the inverting input of U301B to provide 
the negative reference level for the reverse and rewind 
circuits. This positive output is also routed through 
the forward speed adjust potentiometer, R312, and the 
forward switch, Q301, to the inverting input of 
U305A. (See Figure 4-17.) Amplifier U305A serves to 
isolate the forward/reverse command circuit from the 
ramp-shaping circuit. Its output is a negative voltage 
level for the forward mode and is routed through the 
ramp adjust potentiometer, R333, to switch Q312. 
Q311, the rewind switch, is off during forward and 
reverse operation. 


4-87. Switch Q312 is controlled by the flip-flop circuit 
of U302C and D. With the Run input true (high) and 
the Rewind input false (high), the output of the flip- 
flop at U302D is low. This low is inverted by U304B 
and used to activate switch driver Q307, which, in 
turn, activates switch Q312. The output of Q312 
is applied to the inverting input of gain-determining 
amplifier U305B. The output of U305B is then applied 
to the inverting input of amplifier U306B. U306B and 
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its associated circuitry form the ramp generator. Feed- 
back capacitor C315, together with ramp adjust poten- 


’ tiometer R333, determine ramp time. The output of 


U306B (TP302) is negative for the forward mode. This 
ramp generator output is routed to the reel servo loops 
to initiate the response of the supply and takeup reels. 


4-88. The ramp level is summed with the output of the 
tachometer (TP301), and the resulting error voltage is 
applied to the inverting input of amplifier U306A. The 
output of U306A is fed through a notch filter network 
to U307B, where it is again inverted. Feedback from 
the power driver is routed through a compensation 
network consisting of R353, R382, and C314 and 
summed with the notch filter input to U307B. The 
enable switch, Q319, determines whether or not the 
capstan motor can be driven. Q319 is a FET switch 
controlled by the Enable line from the control logic 
circuitry. When the Enable line is at 0 volts the switch 
is on, and the input to the motor driver from U307B 
is shunted to ground. When the Enable line is at -15 
volts, the switch is off and the motor driver can be 
activated. 


4-89. The output of U307B is a negative voltage level 
for forward motion. This negative level activates the 
capstan motor forward driver circuitry consisting of 
Q316, Q317, and Q318, which applies negative power 
through J9 to the capstan motor, resulting in forward 
tape motion. The power driver output is also routed 
through an amplifier, U307A, and a bridge rectifier 
with a 6.8-volt zener diode to provide current-limiting 
feedback. 


4-90. REEL SERVOS. Both the supply and takeup 
reel servos use similar circuitry and operate in the same 
manner (Figure 4-18). The following circuit descrip- 
tion pertains to the supply servo but can be applied to 
the takeup servo as well. The last two digits of the 
reference designators are the same for each servo. The 
first digit, however, isa2 (i.e., 2xx) for the supply 
servo anda4 (i.e., 4xx) for the takeup servo. 


4-91. Compliance Arm Position Sensor. The reel motor 
is controlled by the photosensor assembly (Figure 
4-19), which varies the current input to U201A asa 
function of compliance arm position. The photosensor 
assembly consists of a lamp, a solar cell, and a slotted 
disc. The disc is attached to the compliance arm spindle 
and rotates with it, acting as a rotary shutter to vary the 
amount of light falling on the solar cell. This changes 
the current flow through the photo diode, which chang- 
es the input to amplifier U201A. 
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Figure 4-17. Capstan Driver Flow Diagram 
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Figure 4-19. Compliance Arm Motion Sensor Assembly and Limit Switch 
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4-92. The photosensor lamp is supplied with positive 
current through lamp driver Q201. Q201 is controlled 
by the base current applied by amplifier U201B. The 
output of U201B is controlled by the negative voltage 
level set by the compliance arm position adjust potent- 
iometer, R202. The source of this voltage level is the 
negative reference voltage supplied by U301B on the 
capstan driver portion of the circuitry. Adjustment of 
R202 varies lamp intensity, which changes the solar cell 
current input to U201A and causes the servo system to 
change the compliance arm position. This adjustment is 
used to center the arm in its arc of travel. (See Section 
V.) 


4-93. As tape is taken from or added to the compliance 
system by the capstan drive, the compliance arms 
move to maintain tape tension. This movement is 
detected by the photosensor assembly, resulting in a 
change of the current input to U201A. The output 
of U201A is applied to the inverting input of ampli- 
fier U202B. The ramp level from U306B on the capstan 
driver is applied to the positive input of U202B. This 
input is negative for the forward mode and positive for 
reverse. The ramp serves as a prestart signal to initiate 
reel motion in the required direction prior to the com- 
pliance arm motion sensor’s command, during stop and 
Start operations. This prestart increases the amount of 
effective compliance provided by the system. 


4-94. The Enable level from the control logic circuitry 


is es to be at -15 volts for the FET switch, Q208, 
to be off and not ground the motor driver input. This 
requires that the system not be in standby and that the 
retraction arm be .in its down position (down switch 
closed). The output of U202B is a negative voltage for 
forward motion and positive for reverse. When negative, 
transistors Q205, Q206, and Q207 are turned on, 
supplying a negative voltage to the motor and resulting in 
clockwise reel motion (forward mode). When positive, 
transistors Q204, Q202, and Q203 are turned on, 
supplying a positive voltage to the motor and resulting 
in counterclockwise reel motion (reverse mode). Power 
for the supply and takeup reel motors is supplied 
through the contacts of relay K2. Relay K2 is energized 
when the ground side of the coil circuit is completed 
through transistor Q16 in the control logic circuit. Q16 
is on when the logic is not in a standby mode. 


4-95. A limit switch, actuated by two nylon screws on 
the compliance arm, determines the maximum travel of 
the arm. When the switch ts actuated, the output of 
U52B of the control logic is routed to the reset gate, 


13B. lf the system is not in the stop or standby mode, 


‘he control logic will be reset. The reset condition turns 


Q16 off, deenergizing K2. In the deenergized state, the 
supply ree! motor inputs are connected directly to- 
gether, while the takeup reel motor inputs are con- 
nected through a current-limiting resistor, R436. This 
arrangement provides the transport with a dynamic 
braking action whenever power is lost or a reset occurs 
for some other reason. (See description of reset state, 
paragraph 4-74.) 


4-96. Current-limiting feedback is provided through 
amplifier U202A and the bridge rectifier and zener 
diode network, CR204 through CR208. This feedback 
is taken from the motor power return line and is inserted 
at the input to the motor driver circuit (bases of Q204 
and Q205). 


4-97. RETRACTOR OPERATION (Figure 4-20). With 
power on and tape under the EOT/BOT sensor, a high 
level appears at the output of U22C. This output is 
applied at the input of U53D. If the down limit switch 


is energized, no action will result. If the down limit 
switch is not energized, the retractor arm will be driven 
up. 


4-98. If the tape is not under the EOT/BOT sensor and 
the up limit switch is closed, there will be no action. If 
the up limit switch is not closed, the retractor arm will 
be driven up. Figure 4-21 is a timing diagram of retrac- 
tor operation. 


4-99. REVERSE COMMAND CIRCUIT. Reverse tape 
motion may be commanded by the REVERSE push- 
button on the local control panel when the recorder is 
in the off-line mode or remotely when the recorder is on 
line. U41C functions as the link between these two 
control sources in the same manner as U41B operates 
in the FORWARD command circuitry (Figure 4-16). 
The control logic used for the Reverse mode is similar to 
that previously described for the FORWARD command 
path. The true (high) output of U41C is inverted by 
U49A and applied to NAND gate U50A. This low input 
to USOA drives its output high, providing the high 
Reverse level required by the capstan driver. 


4-100. The Reverse and Run signals are ANDed at 
U303A in the capstan driver, inverted by U304D, and 
used to activate switch driver Q310. Q310, in turn, 
turns on the reverse switch, Q302. This applies the 
negative reference level from U301B, as set by the 
reverse speed adjust potentiometer, R307, to U305A. 
The remaining circuitry functions in the same manner as 
in the forward mode, with the exception that the 


voltage output of each stage is of opposite polarity . The 


Vay ee oe ee vryvida 


input to the motor driver from U307B is a positive 
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Figure 4-20. Retractor Flow Chart 
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Figure 4-21. Retractor Motor Timing Diagram 


voltage level for reverse Operation. This activates the 
reverse motor driver circuitry of Q315, Q313, and 
Q314, which applies positive power through J9 to the 
capstan motor, resulting in reverse tape motion. 


4-101. REWIND COMMAND CIRCUIT. The rewind 
mode may be commanded by the REWIND pushbutton 
on the local control panel when the recorder is off line. 
Rewind may also be commanded remotely when the 
recorder is on line. U30D in the control logic is the link 
between these two control sources. The output of U30D 
is used to trigger the internal control logic clock pulse 
generator, U46B, which clocks the rewind state into 
the decoder, U44. See the description of the rewind 
state under paragraph 4-67. 


4-102. The true Rewind input to USOC causes its output 
to go high. This high is inverted by U49F and routed to 
the capstan driver as the RWD level. The low output of 
U49F is also applied to U52C, causing its output to go 
high and activate switch Q15. Q15 then turns on switch 
driver Q104, on the power supply, which activates 


switch Q103. Q103 applies +36 volts to the reel motor 
power input line, which provides the high rewind speed. 


4-103. The low RWD input into the capstan driver is 
inverted by U304E and turns on switch driver Q305, 
which activates the rewind switch, Q303. Q303 then 
passes the negative reference voltage from U301B to the 
input of U305A. Fixed resistor R309 determines the 
rewind speed. The output of U305A is a positive level 
for rewind operation and is routed through Q311 when 
it is activated by switch driver Q308. 


4-104. The low RWD input from the control logic 
circuit is applied to U302A and inverted by U304F to 
turn off the stop mode offset switch, Q304. RWD is 
also applied to U302D, making its output high. When 
inverted by U304B, this output turns off the 
forward/reverse switch, Q312. The high output of 
U302D is applied as an input to U302C. The low Run 
level from the control logic is inverted by U302B and 
becomes the second high input into U302C. With both 
inputs high, the output of U302C becomes low and 
activates switch driver Q308 after inversion by U304C. 
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4-105. With rewind switch Q311 turned on, the positive 
Rewind level is transferred to the inverting input of 
U305B. The ramp generator, notch filter, and motor 
driver circuits operate in the same manner for rewind as 
they do in forward. The takeup and supply reel servos 
also operate in the same manner as they do in the for- 
ward mode. The reel motor supply voltage is increased 
to 36 volts, however, to provide a faster rewind speed. 
See the description of these circuits under paragraph 
4-80. 


4-106. POWER SUPPLY 


4-107. If power source voltage is other than 115 Vac, 
transformer T1 is to be connected in accordance with 
Table 2-1. Referring to Section VII, Drawing No. 
331530-300, the input power to the power supply is 
filtered by filter F1. The ac voltage is then routed 
through J18 to the POWER switch on the front panel 
and then through J19 to the primary of transformer T1. 


4-108. The four secondary outputs of T1 are rectified 
by fullwave diode bridges CR1, CR2; CR3 through 
CR6; CR7 through CR10; and CR11. The +36 and 
-36-volt supplies are rectified by CR1, the +36-volt 
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output being filtered by C4 and C1 and the -36-volt 
output by C3 and C2. The +14*-volt and -14*-volt sup- 
plies are rectified by CR2, the +14*-volt output being 
filtered by C1 and the -14*-volt output by C2. The+15- 
volt supply is rectified by CR3 through CR6 and filter- 
ed by C6, and the -15-volt supply is rectified by CR7 
through CR10 and filtered by C7. The 5-volt unreg- 
ulated supply is rectified by CR11 and filtered by C8. 
CR21 and C5 provide the power-on RESET command 
to the control/servo board. 


4-109. The circuit consisting of CR15 through CR19 
and K1 controls the voltage applied to the compliance 
arm retractor motor. To ensure proper voltage, termi- 
nals on the power supply PWBi designated 5 and 6 are 
connected to terminals 8 and 5, respectively, of trans- 
former T1. This provides 125 Vac at pins 2 and 3 of 
J17 when pin 11 of J15 is grounded, even when T1 is 
wired for other than 125 Vac. 


4-110. The regulators for the power supply are con- 
tained on the control/servo board. 


* For 45-ips recorders, these voltages are +23 and -23, 
respectively. 


SECTION V 


MAINTENANCE 


5-1. GENERAL 


5-2. This section contains periodic maintenance infor- 
mation, removal and replacement instructions, and 
adjustment procedures. Table 5-1 presents the pre- 
ventive maintenance schedule. Refer to Section VII 
for schematic diagrams, assembly drawings, and parts 
lists. 


CAUTION 


If recorder is to be swung out from 
equipment rack on hinges for main- 
tenance operations, ensure that 
rack is mounted securely. Weight 
of recorder in open position could 
upset an inadequately mounted equip- 
ment rack. 


5-3. CLEANING 


5-4. CAPSTAN. For routine capstan cleaning use 
Freon degreaser, Type TF. (Do not use Freon flux 
remover.) Wipe the capstan gently, using a lint-free, 
nonabrasive wipe saturated with Freon. If the capstan 
is excessively dirty with tape oxide/binder deposits, it 
may be cleaned with a Q-tip slightly moistened with 
Inhibisol, | manufactured by Amerace Corporation, 
Penetone Division, Tenafly, New Jersey 07670. 


CAUTION 


Do not clean capstan with motor 
running. If Inhibisol is used, do not 
touch capstan surface or put tape on 


capstan for 5 minutes after cleaning, 
as Inhibisol softens capstan coating 
temporarily. Do not use head cleaner, 
Freon flux remover, alcohol, or other 
solvents to clean capstan sleeves. 


5-5. HEAD AND GUIDES. Clean the head, its asso- 
ciated guides, and the roller guides with a lint-free, 
nonabrasive wipe or a cotton swab moistened with 
isopropyl! alcohol or head cleaner. 


CAUTION 


Use only isopropyl alcohol or commer- 
cial head cleaner to clean head and 
guides. Rough or abrasive materials can 
scratch metal parts; other solvents, 
such as carbon tetrachloride, may 
dissolve head lamination adhesive. 
Do not soak guides with cleaner, as 
excess solvent may break down 
bearing lubricant. 


5-6. TAPE CLEANER. Clean the tape cleaner as 


follows: 

a. Remove single mounting screw. 

b. Remove four screws holding blade to 
housing. 

rom Blow out accumulated debris, and clean 
blade and housing with isopropyl alcohol. 
Ensure that blade ts free of lint. 

di Assemble blade in housing, and reinstall tape 


cleaner. Adjust tape cleaner so that tape will 
be wrapped symmetrically around cleaning 
surface, i.e., so that entry and exit angles 
are equal. 
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MAINTENANCE 
OPERATION 


FREQUENCY 
(hours) 


Clean Head, 
Guides, Roller 
Guides, and 
Capstan 


Clean Tape 
Cleaner 


Check Skew, 
Tape Tracking 
and Speed 


Check Head 
Wear 


Replace Reel 
Motors and 
Capstan Motor 


QUANTITY 
TO PROCEDURE 
MAINTAIN PARAGRAPH 


5-26 through 5-34, 
5-39 through 5-44 


Drawing No. 
131000-0Xx, 
Section VII 


Table 5-1. Preventive Maintenance Schedule 


5-7. HOUSING. The dust door and control panel may 
be cleaned, as necessary, with Miller-Stephenson Chem- 
ical Co. MS-260, Windex, or an equivalent commercial 
grade plastic cleaner. 


CAUTION 


Do not use rough or abrasive material 
to clean the plastic dust door, as 
permanent scratches may result. 


5-8. REMOVAL, REPLACEMENT, AND 
MECHANICAL ADJUSTMENTS 


5-9. Cipher recorders are designed to operate for long 
periods of time without requiring adjustment. In the 
event that a mechanical adjustment is required, it is 
recommended that the unit be returned to the Cipher 
factory for that purpose. Procedures for removal and 
replacement of damaged or defective mechanical parts, 
together with any needed adjustments following replace- 
ment, are discussed in the following subparagraphs. 
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5-10. FUSE REPLACEMENT. The fuse, a slow-blow 
Type 3AG, is located on the back of the power bracket 
adjacent to the line cord. For a 105- to 125-Vac power 
source, a 6.25-ampere fuse is used; for a 210- to 250- 
Vac source, a 3-ampere fuse is provided. 


5-11. PUSHBUTTON/INDICATOR LAMP REPLACE- 
MENT. To replace a burned out indicator or push- 
button/indicator lamp, proceed as follows: 


a. Remove plastic indicator plate by grasping 
with fingers and pulling. 


b. If lamp socket is in center of copper clip 
which latches behind small shoulder on 
each side of pushbutton/indicator body, 
proceed as follows: 


(1) Unlatch one or both ends of copper 
clip with screwdriver or other small 
instrument, and remove clip with 
defective lamp. 


(2) Replace defective lamp in clip. 


(3) Push clip into place in body. 


C. If lamp socket is in plastic switch/indicator 
body, with only small copper contact 
strip on one side of socket, proceed as 
follows: 


(1) Insert narrow screwdriver (3/16 inch, 
maximum) into small notch at side of 
socket opposite copper contact strip. 


(2) Apply pressure to screwdriver, releas- 
ing lamp. 


(3) Remove defective lamp and _ install 
replacement. 


d. Replace indicator plate. 


5-12. SINGLE-EDGE TAPE GUIDE. To replace a 
damaged or worn single-edge tape guide (Figure 5-1) 
or one of its parts, proceed as follows: 


a. Remove mounting screw from base plate 
and disassemble tape guide parts as re- 
quired. 

b. Replace defective part, reassemble parts in 


accordance with Figure 5-1, and secure to 
base plate with mounting screw. No adjust- 
ment is required. 


WARNING 


Before performing any maintenance 
procedure requiring access to interior 
of recorder, disconnect power cord 
to eliminate possibility of severe 
electric shock. 


5-13. ROLLER TAPE GUIDE. Remove and replace a 
damaged or noisy roller tape guide as follows: 


a. Holding guide assembly with one hand, 
remove mounting screw from back of base 
plate. Remove guide assembly, being care- 
ful to save any shims removed from be- 
tween roller tape guide and base plate as 
well as mounting screw for reassembly. 
(If guide is mounted on compliance arm, 
remove screw and washer from back of 
compliance arm, saving any shims and _at- 
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paps tne ea \ 
Calling pal ts.) 


CAP AND SCREW 
ASSEMBLY 


BODY 


WASHER 


SPRING 


COLLAR 


Figure 5-1. Single-Edge Tape Guide 
NOTE 


Roller tape guide cannot be disas- 
sembled. If defective, it must be 
replaced as single unit. 


b. Coat mounting screw lightly with red 
Loctite and, using previously removed 
shims and attaching parts, install new roller 
tape guide. 


CAUTION 


When mounting guide on compliance 
arm, be careful not to crush arm by 
overtightening mounting screw. 


5-14. TAPE SENSOR. The complete EOT/BOT sensor 
assembly is built and tested as a single unit and must be 


replaced as such. Removal and replacement procedures 
are as follows: 


a. Unpiug electrical connector from control/ 
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b. Pull off cover over tape sensor. c. Install new grip ring by stretching over reel 
hub into proper position. 


'c. Remove three screws securing sensor brack- 

ets and cable clamp to front of base plate. . 

CAUTION 

d. Pulling wires and connector carefully 

through hole provided, remove sensor from 

base plate. Clean grip ring only with Freon de- 

greaser, Type TF. Alcohol, head 

e. Install replacement sensor in reverse order cleaner, and other solvents will damage 


of removal, being careful to mount sensor grip ring. 
at correct distance from tape. On read-after- 
write recorders (dual gap), sensor should be 5-16. REEL HUB. Replace and adjust the supply or 


as far from tape as bracket will allow; on takeup reel hub as follows (Figure 5-2): 
read/write recorders (single gap), sensor 
should be as close to tape as bracket will a. Loosen socket-head screws and remove hub. 
allow. 

b. Install replacement hub on shaft to obtain 

f. Following installation, perform electrical dimension shown in Figure 5-2, and tighten 

adjustments in accordance with paragraph socket-head screws. 
5-22. 

ic Mount reel of tape on recorder, thread tape, 


and place recorder in load mode. 
5-15. REEL-HUB GRIP RING. Removal and replace- 


ment procedures for the reel-hub grip ring are as d. Run tape forward and reverse, noting tape 
follows: position on reel for which replacement hub 
was intalled. If necessary, readjust hub 
a. Lift reel lock lever to unclamp grip ring. height to center tape on reel. 
b. Pull old grip ring out of hub groove and e. Using right-angle Allen wrench capable of 
remove. applying 30 inch-pounds of torque, tighten 
REEL HUB 


p Eh 
| 


‘O) (o) REF 0.390 (+ 0.005) in. 
: a _ SURFACE 
BASE PLATE SOCKET-HEAD SCREWS 


SURFACE 


Figure 5-2. Reel Hub, Showing Adjustment Dimension 
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socket-head screws securing hub as tightly 
as possible. 


5-17. HEAD ASSEMBLY. Replace the head assembly 
in accordance with the following procedures (Figure 
(Figure 5-3): 


a. Remove two screws securing head cover and 
lift off head and sensor covers. 


b. Unplug head electrical connectors from 
read/write PWB. 


C; Remove four screws securing head assembly 
to base plate, and remove outer azimuth 
screw. 


COPPER 
HINGE PLATE 


FERRITE 
VIEW A 


HEAD 


~ OUTER AZIMUTH: 
ADJ. SCREW 


SHIM 


MOUNT 


SCREW (2) 


SCREW 


NOTE 


One of four mounting screws is small 
screw inside azimuth screw. 


Withdraw head assembly, carefully feeding 
wires and connectors through hole in base 
plate. 


Feed wires and connectors of replacement 
head assembly carefully through hole, and 
secure head assembly to base plate with 
three socket-head screws not used for 
azimuth adjustment. Thread outer azimuth 
adjustment screw into head assembly mount 
(Figure 5-3), and thread inner azimuth 
adjustment screw loosely into it. 


NNER AZIMUTH 
ADJ. SCREW FLUX BLOCKS 


SCREW 


SETSCREW 


SPRING 


POST 


GROOVE PIN 


Figure 5-3. Head Assembly Adjustments 
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ie Make skew adjustment in accordance with 
paragraphs 5-40 through 5-43. 


g. Replace head and tape sensor covers, secur- 
ing head cover with two screws removed 
in step a. 


5-18. CAPSTAN. To replace a damaged or defective 
capstan, proceed as follows: 


a. Remove socket-head screw in end of capstan 
shaft, and take off capstan cap and sleeve. 


b. Install replacement capstan over capstan 


motor shaft, place capstan cap in place, and 
secure with screw. 


CAUTION 


Avoid contact with sensitive tape- 
driving surface of capstan sleeve. 
iDamage to this surface will cause 
erratic performance and render cap- 
istan sleeve useless. 


c. . Mount reel of tape on recorder, thread tape, 
and piace in ioad mode. Check overall 
capstan performance and adjust if necessary 
in accordance with paragraph 5-45, step m. 


5-19. POWER SUPPLY CHECKS AND ADJUSTMENTS 


5-20. UNREGULATED VOLTAGE CHECKS. Check 
unregulated voltages at plug P-14 on the power regulator 


REQUIRED 


VOLTAGE READING 


PIN NO. 


RETURN 
PIN NO. 


13 or 14 
13 or 14 


13 or 14 
13 or 14 
15 
5 or 6 
8 


* For 45-ips recorders, +23 (+ 2) volts. 
**For 45-ips recorders, - 23 (+ 2) volts. 


Table 5-2. Power Supply Unregulated Voltages 


portion of the control/servo printed circuit board. 
Required values and tolerances, as well as plug pin 
numbers, are presented in Table 5-2. In checking, 
ensure that the input line voltage is set to the correct 
value. 


5-21. REGULATED POWER SUPPLY ADJUSTMENTS. 
The potentiometers used for these adjustments are 
located on the power regulator portion of the control/ 
servo board. Test point locations are shown in 


Figure 5-4. Referring to Table 5-3, for each of the 
three power supplies listed measure voltage across the 


test points shown and adjust the designated poten- 
tiometer until the required voltage is obtained. 


NOTE 


Check tape speed and adjust, if 
necessary, following power supply 
adjustments. (See paragraphs 5-27 
through 5-35.) 


REQ. 
READING 
(volts) 


TEST 
SUPPLY] POINT 


+5 (+ 0.05) 
15-volt |TP101 #15 (+ 0.15 


-15-volt | TP104 


-15 (+ 0.15) 


Table 5-3. Power Supply Regulated Voltage Adjustments 
5-22. TAPE SENSOR ADJUSTMENT 


5-23. If either the end-of-tape (EOT) or beginning-of- 
tape (BOT) system is not functioning properly, or if a 
new tape sensor assembly has been installed, the 
complete tape sensor system must be readjusted in 
accordance with the procedure presented in paragraph 
5-24. The potentiometers and test points used for these 
adjustments are located on the control/servo board. A 
chart of the test point and potentiometer locations on 
the control/servo board is presented in Figure 5-4. 


5-24. Adjust the tape sensor system as follows: 


a. Turn on recorder power, load tape, and 
position BOT reflector strip in front of sensor. 
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Figure 5-4. Control/Servo Board Test Point Chart 


b. Connect oscilloscope to test point TP18, . 


and adjust potentiometer R64 until voltage 
at TP18 goes high. 
voltage at TP21. 


C. Readjust R64 until voltage measured at TP21 
is one-half reading of step b. 


d. —_ Position EOT reflector strip in front of sensor. 


e. Connect oscilloscope to test point TP19, 
and adjust potentiometer R60 until voltage 
at TP19 goes high. Measure and record 
voltage at TP20. 


f. Readjust R60 until voltage measured at TP20 
is one-half reading of step e. 


5-25. COMPLIANCE ARM ADJUSTMENTS 


5-26. Load and tension a tape on the recorder. Adjust 
each compliance arm so that it is centered in its arc of 
travel. The center of the arc is indicated by a hole in 
the casting, 1/4 inch from the arm slot, which is clearly 
visible from the back of the transport. 
supply arm, adjust potentiometer R202 on the control/ 
servo board (clockwise or counterclockwise, as required 
to center the arm). To center the takeup arm, adjust 
potentiometer R402. 


5-27. CAPSTAN SERVO ADJUSTMENTS 


5-28. DC OFFSET ADJUSTMENT. With power applied 
(POWER indicator illuminated) and tape loaded but not 
running, measure the voltage at TP303 with respect to 
TP305 on the control/servo board. Adjust offset po- 
tentiometer R379 to obtain 0(+0.05) volts at TP303. 


5-29. COARSE SPEED ADJUSTMENT. Make a coarse 
adjustment of speed in accordance with the following 
procedure: 


a. Monitor tachometer output voltage at 
TP301, located on capstan servo portion of 
control/servo board. (See Figure 5-4 for 
location of test points.) 


b. | With recorder in off-line mode (ON LINE 
indicator not illuminated), depress FOR- 
WARD pushbutton. 


c Adjust forward potentiometer R312 until 


Snake 


Measure and record 


To center the 


d. Depress FORWARD pushbutton to stop’ 
tape motion, then depress REVERSE push- 
button. 


e. Adjust reverse potentiometer R306 until 
voltage at TP301 is as specified in Table 5-4. 


f. Depress REVERSE pushbutton to stop tape 


motion: 


5-30. FINE SPEED ADJUSTMENT. Measure and make 
a fine adjustment of tape speed as follows: 


a. Load known-density master skew tape on re: 
corder. Connect counter to TP23-Thine. 


track) or TP21 (seven-track) on read/write 
board. (See Figure 5-5 for test point loca- 
tions.) 


b. | With recorder in off-line mode (ON LINE 
indicator not illuminated) depress FOR- 
WARD pushbutton and adjust counter to 
trigger on positive-going edge of data pulse. 


C. Adjust forward speed control potentiometer 
R312 on capstan servo portion of control/ 

_ servo board to obtain appropriate data rate, 

as listed in Table 5-4. (For densities other 

than 800 bpi, compute frequency by multi- 
plying density and tape speed and adding 1 
percent tolerance: f = bpi x ips + 1%.) 


d. Depress FORWARD pushbutton to stop 
tape motion. 


e. Depress REVERSE pushbutton. 


f. Adjust reverse speed control potentiometer 
R306 to obtain appropriate data rate listed 
in Table 5-4. 


g. Depress REVERSE pushbutton to stop tape 
motion. 


h. Readjust ramp time in accordance with para- 
graph 5-36. 


5-31. SUBSTITUTE ADJUSTMENT PROCEDURE. If 
desired, a speed adjustment with an accuracy of 2% can 
be obtained with the use of the strobe disc (Figure 5-6) 
mounted on the capstan. (If not included on the re- 
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Figure 5-5. Read/Write Board Test Point Chart 
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25, or 37.5-ips recorder; Part No. 731024-800 for a 45- 
ips recorder; or Part No. 731024-820 for a 75-ips re- 
corder.) With the recorder in off-line mode, depress the 
FORWARD pushbutton. Adjust forward potentiometer 
R312 until the strobe disc appears to be motionless 
(outside lines for 60 Hz, inside lines for 50 Hz). To 
adjust reverse speed, use the same procedure, but depress 
the REVERSE pushbutton and adjust using reverse 
potentiometer R306. 


Figure 5-6. Strobe Disc 


5-32. ALTERNATE FINE SPEED ADJUSTMENT. In 
the absence of equipment required for the adjustments 
described in paragraphs 5-30 and 5-31, the alternate pro- 
cedure described in the following subparagraphs may be 
employed. 


45 
5 is 


REWIND 
150 


NOTE: Ramp times given in this table are for specified start/ 
stop distance (0.19 inch) and are measured from O 


to 100% of ramp. If different start/stop distances are 


DATA RATE (ch/s at 800 bpi) 
NOMINAL MINIMUM MAXIMUM | 


5-33. Forward Speed Adjustment. Adjust forward 
speed in accordance with the following procedure: 


a. Set up recorder to write all 1’s, as follows: 


(1) Ground data input terminals = L 
through V on $102 for nine-track 
recorders. On seven-track recorders, 
ground terminals L and R through V. 


(2) Ground terminals J and K on J101 to 
make Select and Write Enable lines 
true. 


(3) Supply a negative-going, 2-microsec- 
ond (+5 to 0 voits) pulse from signal 
generator at 50-Hz pulse rate to WDS 
input, J102-A. A 50-Hz pulse rate 
produces a low density on tape for 
speed adjustment. For pulse rates to 
produce specified densities, refer to 
Table 5-5. 


(4) With recorder in on-line mode, ground 
J101-C (FORWARD command). 


required or if 10% and 90% points are to be measured, 
times may be scaled linearly. To maintain specified 
tolerance, these time settings should be within + 10%. 


Tabie 5-4. Capstan Servo Adjustment Parameters 


BYTE-TO-BYTE READ GATE 
DENSITY SPEED PERIOD TOLERANCE 
(bpi) (bpi) (ys) (1s) 


556 


5-14 


Table 5-5. Read Amplifier Parameters 


b. Using dual-trace oscilloscope, trigger trace A 
on positive-going (0 to +5-volt) pulse at 
TP110 (track P write monostable) on read/ 
write board (Figure 5-5). 


c Observe positive-going read timing pulse at 
TP12 on trace B. This pulse should occur 
following write pulse on trace A by some 
delay determined by speed. See Figure 5-7 
and Table 5-4. If not, adjust potentiometer 
R312 to obtain proper delay time. 


NOTE 


It may be necessary to adjust read 
levels before speed can be adjusted 
properly in this manner. Check TP4 
of each read channel as described 
under READ AMPLIFIER ADJUST- 
MENTS, paragraph 5-37. Be sure read 
levels are rechecked after any speed 
changes are made. 


5-34. Reverse Speed Adjustment. After the forward 
speed is adjusted to its final setting, reverse speed may 
be adjusted as follows: 


a. Take recorder off line and rewind to BOT. 
b. Put recorder back on line and continue to 


write all 1’s, as described in step a, para- 
graph 5-33, for about 2 to 3 minutes. 


C. Take recorder off line and rewind to BOT. 
d. Remove ground from J101-K (write enable). 
e. Put recorder back on line. 


TP 110 
TRACE A | 


fT; Monitor TP12 on read/write board (Figure 
5-5) with trace A of oscilloscope and note 
data rate (period). 


g. Remove ground from J101-C (FWD com- 
mand) and apply a ground to J101-E (REV 
command). 


h. Adjust R306 (REV SPEED ADJ.) for data 
rate notcd in step f. 


5-35. This same method of speed adjustment can be per- 
formed by programming the CPU to write short blocks 
of data with a 10-millisecond (minimum) time delay be- 
tween blocks. While writing short blocks of data, ob- 
serve the signals as described in paragraphs 5-33b and c. 


5-36. RAMP ADJUSTMENT. This adjustment is to be 
made while starting and stopping the tape motion and 
observing the ramp in both forward and reverse modes. 
This can be done with the recorder on line while writ- 
ing blocks of data or off line by using the FORWARD 
and REVERSE pushbuttons. 


a. Use oscilloscope to monitor TP301 (Figure 
5-4), on control/servo board, with respect 
to TP102. 

b. Alternately start and stop recorder at a rate 


which is convenient for observing ramp. 


os Trigger oscilloscope with run command at 
TP309. 


d. Adjust potentiometer R333 to obtain ap- 
plicable ramp time specified in Table 5-4. 
(See Figure 5-8.) 


SPEED DELAY 
(ips) (ms) 
45 3.3 


37.5 4 
| 25 6 
TP 12 


Figure 5-7. Read-After-Write Delay Time 
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TP309 


TP301 


START RAMP 


RAMP GENERATOR 


STOP RAMP 


Figure 5-8. Ramp Adjustment Traces 


5-37, READ AMPLIFIER ADJUSTMENTS 


5-38. NRZI READ LEVELS. On read-after-write re- 
corders, adjust NRZI read levels in a read-after-write 
mode of operation. On read/write recorders, adjust 
NRZI read levels in the read mode. Proceed as follows: 


a. Write data records using one of the following 
methods: 


(1) If possible, write repeated all-1’s data 
record of fixed record length. This 
provides for most easily read level 
adjustment. 


(2) If all-1’s record of fixed length cannot 
be written, write record consisting of 
random data, varying record length as 
convenient. This procedure is effective, 
but oscilloscope trace is not as easy to 
read as that of step 1. 


b. On read/write recorders, adjust read level on 
first read pass after writing. On al! recorders, 
each channel ts provided with gain adjustment 
potentiometer (R-7, Figure 5-5). Monitor 
TP4 of each channel and adjust corresponding 
potentiometer R-7 for negative-going peak 
level, as shown in Figure 5-9. 


5-39. NRZI READ GATE. Two adjustments, one for 
low density and one for high density, are required. 
Make these adjustments as follows: 


a. High density 
(1) With tape drive on line and writing 


data, preferably all 1’s, monitor TP8 
on read/write board. 
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READ-AFTER-WRITE RECORDERS 


40% THRESHOLD 


AVG. 


READ/WRITE RECORDERS 


MAE. 


20% THRESHOLD 


AVG. 


Figure 5-9. NRZI Read Level Gain Adjustment Trace 


b. 


For 


(2) 


Adjust R40 on read/write board to 
applicable low-going pulse width listed 
in Table 5-5. 


Low density 


(1) 


With tape drive on line and writing 
data, preferably all 1’s, monitor TP9 
on read/write board. 


Adjust R42 on read/write board to 
obtain applicable low-going pulse 
width per Table 5-5. 


NOTE 


local-remote density control 


options, refer to jumper options 
listed in Table 4-2. 


5-40. SKEW ADJUSTMENT 


5-41. Prior to making adjustments, visually check the 
head assembly for secure mounting and wear. Check the 
head crown to ensure that it is not worn down to the 
depth of the gutter, and ensure that the head is clean. 


5-42. NRZI HEAD AZIMUTH ADJUSTMENT. Adjust 
read skew as follows (for both read-after-write and read/ 
write heads): 


a. Load and tension 800-bpi master skew tape. 


b. Connect oscilloscope to TP7 and ground on 
read/write board (Figure 5-5). 


c. With recorder in off-line mode (ON LINE 
indicator not illuminated), depress FOR- 
WARD pushbutton. 


d. Adjust azimuth screws (Figure 5-3) on head 
mounting plate so that outputs of all tracks, 
as monitored at TP7, fall with 10% or less of 
byte-to-byte period listed in Table 5-5. (See 
Figure 5-10.) Outer azimuth screw bears 
against recorder mounting plate and pivots 

-head assembly outward. Inner azimuth 
screw threads into recorder mounting plate 
and pulls head assembly inward. Inner 
screw also serves to lock adjustment. 


NOTE 


Head azimuth adjustment serves to 
minimize skew in both read and write 
modes for single-gap, read/write heads. 
Dual-gap, read-after-write heads re- 
quire additional write deskew adjust- 
ment, as described in paragraph 5-43. 


5-43. NRZI WRITE SKEW ADJUSTMENT. Dual-gap, 
read-after-write heads require an electrical deskewing of 
the write tracks following the mechanical azimuth ad- 
justment. To make this adjustment, proceed as follows: 


a. Load and tension blank tape with write 
enable ring installed. 


b. Connect oscilloscope to write deskew test 
point on write portion of read/write board 
corresponding to track undergoing adjust- 
ment. (See Table 5-6.) 


NOTE 


For following adjustments, set up re- 
corder to write all 1’s on each track, 
using procedure presented in step a, 
paragraph 5-33. 


Ce Adjust potentiometer corresponding to track 
undergoing adjustment (Table 5-6) for 10- 
microsecond pulse display on oscilloscope. 


d. Repeat for each track. This will set all po- 
tentiometers close to midrange of adjust- 
ment. 


e. Connect oscilloscope to TP7 on read portion 
of read/write board. 


1 With recorder still writing 1’s, adjust one of 
skew adjust potentiometers to move its pulse 
slightly ahead of others (Figure 5-11). Now 
adjust each of other potentiometers to bring 
remaining tracks into alignment with tso- 
lated one. 


NOTES: 


1. A is 10% of B. See 
Table 5-5 for values. 


2. Oscilloscope screen intensity 
must be high for pulse 
observation. 


7-CHANNEL 9-CHANNEL 
MODEL TRACK MODEL TRACK 


WRITE DESKEW WRITE DESKEW 
POTENTIOMETER TEST POINT 


Table 5-6. Write Deskew Potentiometer and Test Point Identification 


NOTE: Oscilloscope screen 
intensity must be 
high for pulse 
observation. 


Figure 5-11. lsolated-Track Pulse at TP7 


5-44. MECHANICAL ADJUSTMENTS 


5-45. TAPE PATH ALIGNMENT. Referring to Figure 
5-12, align the tape path in accordance with the follow- 
ing procedure: 


a. 
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Remove two head covers and facade. 


Remove single-edge spring guide nearest 
capstan. 


Remove roller tape guides No. 1 and 2. 
Save any shims removed. 


Remove roller tape guides from upper and 
lower compliance arms. Save any shims 
removed. 


Position lower compliance arm directly 
under hole where roller guide No. 1 is norm- 
ally mounted. Using vernier caliper, measure 
depth from No. 1 roller guide mounting sur- 


face to near side surface of compliance arm. 
Subtract this dimension from 0.545 inch to 
determine thickness of shim to be used be- 
tween lower compliance arm roller guide and 
compliance arm. 


f. Select shim of proper thickness and mount 
roller guide to compliance arm with this 
mounting screw. 


NOTE 


Mounting screw should be coated 
lightly with red Loctite before as- 
sembly. Take care not to crush com- 
pliance arm by over-tightening mount- 
ing screw. 


g. Position upper compliance arm directly un- 
der mounting hole for roller guide No. 2. 
Repeat steps e and f for upper compliance 
arm roller guide. 


Install roller guides No. 1 and 2, using 0.010- 
inch shim between guide base and top plate. 
Secure roller guides lightly, but do not use 
Loctite on mounting screws at this time. 


Mount reel of tape, thread recorder, and 
load. 


Before running tape, adjust angle of tape 
cleaner so that it is tangent to tape path. 
Make sure tape contacts only curved face 
and does not touch either edge of cleaner. 
Check that BOT/EOT reflector does not 
touch tape. 


] 
° s ° 
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Run tape forward and reverse, and adjust 
reel hub height to center tape on reels, if 
necessary. 


Hold tape guide, Cipher Part No. 710008- 
500, in position 1, so that tape wraps slight- 
ly around small diameter of guide. Run tape 
forward and observe position of tape on cap- 
stan sleeve. Stop tape and remove tape 
guide. 


Again, run tape forward and determine if 
tape position on capstan sleeve moves to- 
ward or away from top plate. If tape moves 


CAPSTAN SLEEVE 


POSITION NO. 1 


ROLLER GUIDE NO. 2 


mun 


KOON 


UPPER COMPLIANCE 
ARM ROLLER GUIDE 


HEAD COVERS 


‘ 


SINGLE-EDGE 
SPRING GUIDES 


BOT/EOT REFLECTOR 


TAPE CLEANER 


ROLLER GUIDE NO. 1 


MAN 


LOWER COMPLIANCE 
ARM ROLLER GUIDE 


FACADE 


Figure 5-12. Tape Path and Related Parts 
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away from top plate when tape guide is 
removed, capstan sleeve must be tilted up- 
ward. If tape moves toward top plate when 
tape guide is removed, capstan sleeve must 
be tilted downward. (To tilt capstan sleeve, 
tilt capstan motor by inserting shims be- 
tween capstan motor standoff and back 
surface of top plate.) Shim capstan motor 
until tape position on capstan sleeve does 
not shift when tape guide is removed from 
position 1. Reinstall single-edge spring guide 
removed in step b. 


Run tape forward and note position of tape 
on capstan sleeve. Run tape in reverse and 
again note position of tape on capstan 
sleeve. If tape moves away from top plate 
in reverse direction, reduce thickness of shim 
under roller guide No. 2. If tape moves to- 
ward top plate in reverse direction, add 
shims under roller guide No. 2. When roller 
guide No. 2 is properly adjusted, tape posi- 
tion on capstan sleeve will be same in for- 
ward and reverse directions. 


Mount prerecorded master skew tape on 
tape recorder. Adjust head azimuth as out- 
lined in paragraph 5-42. Total skew, as mea- 
sured at test point, must be less than 10% of 

enarce tn kAnth Forward Ao vavarca 


We, 
a oyte space in ootn torwara ana reverse 


directions of tape travel. 


With master skew tape running forward, al- 
ternately depress spring-loaded washers on 
single-edge guides. Skew should increase 
some but not more than 25% of a byte 
space. If no increase is noted when incom- 
ing guide washer is depressed, remove some 
shims from roller guide No. 1, nearest supply 
compliance arm. If excess skew is observed, 
add some shims to roller guide No. 1. If 
no skew increase is noted when outgoing 
guide washer is depressed, capstan motor 
must be tilted slightly away from guide. If 
excess skew is observed when outgoing guide 
washer is depressed, tilt capstan motor 
slightly toward guide. 


Run master tape in reverse, and depress 
washer of single-edge guide nearest capstan. 
Observe skew. It should increase some but 
not more than 25% of byte space. If no 
increase in skew is noted, remove some 
shims from roller guide No. 2. If excess 


t. 


skew is observed, add some shims under 
roller guide No. 2. 


Secure all mounting screws with red Loc- 
tite. Take care not to misplace any of ad- 
justment shims when reassembling. 


Run tape in forward and reverse direc- 
tions. Check all rollers and guides for ex- 
cessive tape walk, shifting, or edge curl. 
Verify that head azimuth is still correct in 
both forward and reverse directions. Skew 
must not exceed 10% of a byte space when 
measured with master skew tape. 


Replace facade and head covers. 


5-46. REEL HUB ADJUSTMENT. Referring to Figure 
5-13, adjust the ree! hub as follows: 


a. 


Remove tape reel and leave lock open. 


If lock has free play in open position, loosen 
locknut on adjustment setscrew. Turn ad- 
justment setscrew into spacer until free play 
is removed, and tighten down locknut. 


Close lock and note whether face of lock is 
parallel to top of cap. If not, open lock and 
turn buttonhead screw in or out as necessary 
to hold lock parallel to top of cap in closed 
position. 


Place reel on hub, close lock, and check reel 
for tightness. If reel slips on hub, open lock 
and remove reel. 


Loosen hex locknut on adjustment setscrew, 
turn adjustment setscrew slightly into spacer 
(depending upon looseness of reel), and 
retighten locknut. 


Perform steps c and d. 


Perform steps e, c, and d as necessary until 
reel does not slip. 


NOTE 


Hub compression ring contains oily pre- 
servative which tends to ooze out through 
pores and make surface oily. Ring should 
be cleaned periodically with isopropyl alco- . 
hol to prevent tape reel from slipping. 


LOCK 


BUTTON-HEAD 
SCREW 


ADJUSTMENT 
SETSCREW 


DOWEL PINS SPACER 


COMPRESSION 


Figure 5-13. Reel Hub Assembly 


5-47. COMPLIANCE ARM LIMIT SWITCH ADJUST- 
MENT. Two nylon screws, one threaded through each 
compliance arm, are used to adjust the upper and lower 
switch points of the microswitches in the arm assem- 
blies. Both compliance arms are adjusted in the same 
manner. 


a. Adjust right-hand screw in or out, as neces- 
sary, to cause microswitch to actuate when 
compliance arm is approximately 5 degrees 
from its full-down position. 


b. Adjust left-hand screw to actuate micro- 
switch with compliance arm approximately 
20 degrees from its full-up position. 


5-48. COMPLIANCE ARM RETRACTOR MOTOR 
SWITCH ADJUSTMENT. Adjust each of the two cam- 
actuated retractor motor switches by bending the actua- 
ting lever carefully until the switch is actuated by the 
cam pin. Adjust the up-position switch to close when 
the retractor arm is in its full-up position, the down- 
position switch to close when the arm is in its full- 
down position. 


5-49. REPLACEMENT OF ASSEMBLIES 


5-50. These instructions are designed to guide the service 
engineer in a logical, step-by-step procedure for replacing 
assemblies. 


5-51. CONTROL/SERVO BOARD. Replace the con- 
trol/servo board in accordance with the following pro- 
cedure: 


RING 
BASE 
CAP SCREW 
a. Disconnect all cables from board. 
b. Remove screws from corners of mounting 


bracket as shown in Figure 5-14. 


C. Slide board out of top and bottom mount- 
ing brackets. 


d. : Slide in replacement board, and screw 
bracket back together at corners. 


e. Connect power supply cable to connector 
P14, and connect control panel connectors 
to P2 and P3. 

f. Turn on power and check power supply 


voltages according to instructions in para- 
graphs 5-20 and 5-21. 


g. Connect BOT/EOT cable to connector P5, 
and adjust BOT/EOT sensors according to 
instructions in paragraphs 5-22 through 
5-24. 


h. | Connect supply reel motor cable to connec- 
tor P10, supply compliance arm cable to 
connector P11, and retractor motor switch 
cable to connector P6. 


i. Thread 6-inch piece of tape over head and 
past BOT/EOT assembly as if loading tape 
drive. Do not mount tape reel on hub at this 
time. 
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Figure 5-14. Control/Servo Board Remeval 
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j. Depress LOAD pushbutton and hold supply 
compliance arm at center of arc of travel 
with hand or piece of scotch tape, or prop it 
in place with piece of cardboard. 


k. Adjust potentiometer R202 (Figure 5-4) un- 
til supply reel motor stops turning, with 
supply arm held still at center of its arc. 


I. Release supply arm and disconnect supply 
arm cable from connector P11. 


m. Connect takeup arm and reel motor cables 
to connectors P12 and P13. 


n. Repeat steps i through k for takeup servo. 


oO. Release takeup arm and reconnect supply 
arm cable to connector P11. 


p. Connect all remaining cables: capstan motor 
(red and black leads) to connector P9, cap- 
stan motor dc tachometer to connector P8, 
and file protect switch to connector P4. 


q. Mount reel of tape on recorder. Thread tape 
and depress LOAD pushbutton one time. 
Compliance arms should position near cen- 
ters of arcs, and capstan motor should be 
enabled but not running. 


r. Adjust supply and takeup arms for proper 
center positions according to instructions 
in paragraphs 5-25 and 5-26. 


S. Adjust capstan servo in accordance with in- 
structions in paragraphs 5-27 through 5-36. 


5-52. REMOVAL AND REPLACEMENT OF PARTS 
AND COMPONENTS 


5-53. Replacement parts and components should be se- 
lected from the parts list in Section VII. Use standard 
tools and procedures in removing and installing parts, 
with the assistance of the drawings in Section VII. 
Observe the following special procedures in removing 
parts from and installing them on printed circuit 
boards: 


CAUTION 


To prevent excessive heat from dam- 
aging printed circuit boards and com- 


ponents, especially semiconductors, 
use a soldering iron rated at not more 
than 40 watts or 600° F, and do not 
heat solder for more than 10 seconds. 
When soldering, always use heat sink 
(alligator clip, long-nose pliers, etc). 


a. Use only 60-40 tin-lead solder with noncor- 
rosive, nonconducting flux. Use alcohol or 
commercial flux-removing solvent to remove 
flux residue. 


b. After component has been removed from 
board, clean all solder from connections 
(plated-through holes) with commercial 
solder sucker (Soldapullt desoldering tool, 
Edsyn Co., or equivalent). 


C. Use only exact replacement parts. (Refer to 
Section VII.) 
d. Do not alter wiring or layout. 


5-54. MULTIPLE-LEAD COMPONENTS. — Follow in- 
structions presented in paragraph 5-53 for removal of a 
defective two- or three-lead component. Bend the leads 
on the replacement component to the proper shape and 
install. Heat may be applied to either side of the printed 
circuit board, as necessary. 


5-55. MULTIPLE-PIN COMPONENTS. The following 
special instructions apply to the removal and replace- 
ment of multiple-pin components, including integrated 
circuits. 


CAUTION 


Exercise great care in the removal of 
multiple-pin components from printed 
circuit boards to avoid damage to 
boards. 


a. Remove defective component by carefully 
cutting each lead close to component, using 
jeweler-type diagonal cutter. 


b. Remove lead ends and solder from holes in 
board in accordance with instructions in 
paragraph 5-53. 


Ge Straighten leads in replacement component 
for insertion in board and instail. 


SECTION VI 


TROUBLESHOOTING 


6-1. GENERAL 


6-2. This section presents probable causes and remedies 
for the more common types of tape recorder malfunc- 
tions. For malfunctions not covered by these instruc- 
tions, proceed in accordance with standard troubleshoot- 
ing practices, referring to the schematic diagrams and 
drawings presented in Section VII. 


6-3. TROUBLESHOOTING 


6-4. Before performing any troubleshooting operation, 
the technician must have a good understanding of the 
theory of operation of the recorder and any associated 
equipment. He should check carefully to ensure that 
all equipment is connected properly and that all associ- 
-ated equipment is in good operating condition. He 
should be thoroughly familiar with operating instruc- 
tions and follow them carefully in performing the 
troubleshooting procedure. 


6-5. PROCEDURE. While it is recognized that each 
individual malfunction will require its own specific trou- 
bleshooting procedure, the following steps will serve as 
guidelines in the performance of any such operation: 


a. As first step, inspect entire unit visually for 
any signs of damaged or overheated com- 


ponents. Also, listen for unusual noises, 
while recorder is operating, which may 
indicate mechanical malfunctions. 


b. When a defective component is located, 
identify it by referring to Section VII for 
part number and/or value. 


C. If replacement part is available, substi- 
tute it for suspected defective part. 


NOTE 


If correction of any malfunction in- 
volves major realignment of recorder, 
it is recommended that unit be re- 
turned to Cipher Data Products for 
factory repair and adjustment. 


6-6. COMMON PROBLEMS. Table 6-1 lists common 
problems associated with operation of a tape recorder, 
together with the probable cause and remedy for each. 


6-7. SYSTEM TROUBLESHOOTING. Table 6-2, 
used in conjunction with the schematic diagrams in 
Section VII, provides an aid in the isolation of elec- 
trical/electronic system faults and their remedies. 


6-1 


TROUBLE PROBABLE CAUSE REMEDY 


Reel flanges Reels improperly Reinstall reel 
scrape tape mounted evenly (see 
C O 


BOT and EOT Dirt covering reflec- Clean sensor or 
markers not tive strip or sensor reflective strip 
sensed 


Reels continue Upper compliance arm Readjust or replace 
to rotate after limit switch out of limit switch 

tape leaves adjustment or faulty 

photosensor 


Tape fails to Improper tape thread- Rethread tape 
pull properly ing (see Section III) 
through machine 

or spills 


Excessive data Dirt on head or Clean head (Section 

dropout damaged tape V) and/or install 
new certified 
computer tape 


Recorder will Defective fuse Replace fuse 
not function 
at all 


POWER switch- No primary power Check for primary 
light does not power 


illuminate 


Defective indicator Replace control/ 
lamp indicator Al 


Machine does Improper interface Check interface 

not accept with DTL logic and 

commands correct as neces- 
sary 


More than one command Enable only desired 
true simultaneously command; hold other 
inputs high 


Tape continues No BOT marker on tape Affix marker to 

to advance dur- tape approximately 

ing Load mode 12 ft. from physical 
beginning of tape; 
place marker near ref- 
erence edge on backing 
side of tape 


Tape tensioned Tape not threaded over Rethread tape (See 
but does not capstan properly Section III) 
advance when 

capstan turns 


Tape tensioned Dirty capstan Clean capstan in 
but slips accordance with 
ection 


Table 6-1. Common Problems 
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TROUBLE PROBABLE CAUSE REMEDY 


Tape moves Defective capstan Replace capstan 
during a stop assembly assembly and 
condition realign servo 


Motor voltage not 
zero 


Check capstan ser- 
vo and adjust for 

zero offset; repair 
if adjustment does 
not correct 


Tape not ten- See Section II! 
sioned or tape 
is spilled when 
Ready mode is 


set 


Improper tape 
threading 


Replace motor or 
repair reel servo 


Reel servo or motor 
malfunctioning 


Check for write 
enable ring on 
reel; check write 
current command 
path to tape head; 
check that read is 
not enabled 


Data format incorrect Use correct format 


Use correct record 
length 


Write current not 
enabled 


Transport re- 
sponds to write 
commands but 
tape Is not 
written 


Computer does 
not read tapes 
correctly 


Record length exceeds 
computer memory 
capability 


Table 6-1. Common Problems (Continued) 


TROUBLE PROBABLE CAUSE REMEDY 


Tape does not 
tension, and 
capstan shaft 
rotates freely 

when LOAD control 
is depressed for 

first time after 

tape is threaded 


Tape is tensioned 
when LOAD control 
is depressed, but 
tension Is lost 

when control is 
released 


Tape unwinds or 
tension arm hits 
stop when LOAD 
control is de- 
pressed for first 
time 


Tape “runs away” 
or rewinds when 
LOAD control de- 
pressed second time 


Tape runs past 
BOT marker 


6-4 


LOAD control not 
operative 


Limit switch not 
operative 


Tape improperly 
threaded 


+5 volts missing 
from tension arm 
sensor 


Fault in reel 
servoamplifier 


Fault in control 
logic or capstan 
motor assembly 


BOT tab dirty or 
tarnished 


Photosensor not 

properly adjusted 
Photosensor or amp- Replace or repair 
lifier defective photosensor assembly 


Logic fault (load 
flip-flop ee 
not reset) 


Table 6-2. System Troubleshooting 


Check operation of LOAD 


control A2; replace if 
necessary 


Adjust as described in 
Section V; possibly 
replace limit switch 
assembly 


Rethread tape (see 
Section III) 


Check tension arm_ sen- 


sor lamps; isolate 
problem if lamp is 
extinguished 


Troubleshoot reel servo 


and repair as necessary 


Repair control/servo 
board or capstan 
motor assembly 


Replace tab or increase 
sensitivity of photo- 
sensor amplifier (see 
Section V) 


Adjust photosensor 
amplifier (Section V) 


Repair control/servo 
board 


ae PROBABLE CAUSE REMEDY 


Transport does Interface cable Check levels at outputs 
not move tape in fault or receiver and inputs of receivers 
response to FOR- fault on control/servo board; 
WARD or REVERSE replace or repair cable 
commands or repair control/servo 
board 


Bring tape to load 


Transport not in 
point (Section III) 


Ready mode 


Repair control/servo 
or power board 


Fault in ramp 
generator or 

capstan servo- 
amplifier 
Write current is 
not enabled 


Check presence of write 
enable ring on supply 


Transport re- 
sponds to remote 


FORWARD command, reel; WRT EN indicator 
but tape is not should be illuminated. 
written Check for +5V at TP111 


on write board while 
writing; if not present, 
check for +5V at J 20, 
pin 1. Also check J7, 
pin 1, on control/servo 
board and TP105 on 
power board 


Check receiver on con- 


Write Enable trol/servo board; check 
: for RUN signal} on read/ 
signal not vor \ ae on eda a/ 
Orr eGt write board; repair rea 


write or control/servo 
board if faulty 


Write data or 
write data strobe 
not received 
correctly from 
interface 


Check presence of cor- 
rect levels on write 
portion of read/write 
board; repair write 
portion of read/write 
board or interface 
cable if faulty 


Heads not plugged Check J21 on read/write 
in correctly board 

Incorrect data Use correct format 
format (see Section IV) 


Fault on one track Check receiver and 
write amplifier on 
write portion of read/ 
write board; repair 

if faulty 


Data are incorrectly 
written 


due to failure in 
write circuits 


Table 6-2. System Troubleshooting (Continued) 


6-5 


TROUBLE PROBABLE CAUSE REMEDY 


Data are incorrectly Intermittent +5, Examine signals and 


written (Continued) RUN, or WRS repair control/servo 
or read/write board, 


as required 


Write deskew Check skew adjustments 
circuit faulty (see Section V) 


Head and guides Clean head and guides 


need cleaning 


Tape cleaner Remove tape cleaner 
needs emptying and clean 


Tape cannot Interface cable Replace or repair in- 


be read or transmitter terface cable or 
faulty transmitter on read/ 


write board 


Head not plugged Check J22 on read/ 

in write board 

Read skew out of Readjust in accordance 
adjustment with Section V 

Head and guides Clean head and guides 
need cleaning 


emptying 


Read amplifier Check and adjust 
gains incorrectly amplifier gains 
adjusted 


On read/write model, Check write amplifier 
faulty write ampli- output test points 
fier may cause cur- and repair read/write 
rent to be passed board as necessary 
through head while 

reading 


Read data storage Check TP6 on read/ 

register faulty write board; check 
that duration of 
positive section of 
waveform is one-half 
bit time 


Other component Check test point data; 
fault in read repair read/write 
channel board 


Table 6-2. System Troubleshooting (Continued) 


SECTION VII 


PARTS LISTS, SCHEMATICS, AND ASSEMBLY DRAWINGS 


7-1. GENERAL 

7-2. This section contains a list of the replaceable 
parts and associated schematic and assembly drawings 
for the Model 100X recorder. 

7-3. The parts list is provided to aid the user in 
obtaining replacement parts. For this purpose, refer- 
ence designators, part descriptions, and part numbers 
are included. When ordering parts, the above infor- 


mation is to be included. 


7-4. The schematics and drawings are provided to 
aid the troubleshooter in locating and analyzing circuit- 


RETRIGGERABLE 


PACKAGE 


41312 1110 9 8 


NOTE: Pin 7 is ground, pin 14 iS Vog. 


MONOSTABLE 


ry problems. The assembly drawings are used to locate 
and identify components physically by their reference 
designators. 


7-5. The symbols used in the schematics are illus- 
trated and identified in Figure 7-1. Integrated circuit 
packages (U) containing more than one functional 
element are treated separately, each element being 
identified by a letter suffix. All gates are two- , three- , 
and four-input NAND gates; however, an individual 
gate may be represented on the schematics by either the 
NAND or NOR gate symbol, depending on its function 
in the circuit. See Section IV for details of device oper- 
ation. 


MULTIVIBRATOR 


SYMBOL 


Figure 7-1, Integrated Circuit Data and Connections 
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HEX INVERTER 


PACKAGE 


14 #13 12 11 10 9 8 


INDE X———o 


—>»— 
s—\>o—+ 
aj eee 
a 

—|>»— 

—>— 


x 
Quad 2-—Input Triple 3—Input Dual 4-— Input Power 
NAND Gate NAND Gate gene Gate 


SS 
at Eo 
ne 


9 
8 1 12 
10 2 9 
12 
11 6:23:°4-5 ~ 
13 ? 
12 
ae 13 
x Expander not always used, 11 


Pin 7 is ground, Pin 14 is V,, 
6 = 1-2-4-5-(3) 


Figure 7-1. Integrated Circuit Data and Connections (Continued) 
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J—-K FLIP—FLOPS 


PACKAGE 


10 10 GND 2K 20 20 2) 


= 


ruth Table (Each Flip —Flop 


Poth tn +t 


NOTES: 
th - Bit time before clock pulse. 


iti Low in ica 
apes : put to preset sets Q to logical t, +1: Bit time after clock 
pulse. 


Low input to clear sets Q to logical 0 


Clear and preset are independent 
from clock 


Figure 7-1. Integrated Circuit Data and Connections (Continued) 
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DOCUMENTATION LIST 


Drawing No. 331500-100, Model 100X Block Diagram 

Drawing No. 131000-000, Model 100X, Top Assembly 

Parts List PL131000-000,011—031, Model 100X Top 
Assy. 

Parts List PL113008-0XX, 7-Track Head Assembly 

Parts List PL131013-700, Connector Mod-24-Pin 

Parts List PL118008-002, 9-Track Head Assembly 

Parts List PL124005-000, Tape Cleaner Assembly 


Parts List PL131001-001, Rack Mounting Hardware 
Package 


Parts List PL131013-000,001, Hinge Block Assembly, 
Standard 


Parts List PL131003-800, Reflector Assembly 
Parts List PL131004-001, Compliance Arm Assembly 


Parts List PL131005-001 ,002,003, Switch Panel 
Assembly 

Parts List PL131502-000, Switch Cable Assembly 

Parts List PL131503-000, Switch Lamps Cable Assembly 

Parts List PL131504-000, Power Switch Cable Assembly 

Parts List PL131006-000, File Protect Switch Assembly 

Parts List PL131006400, Actuator Modification 

Parts List PL131006-500, Solenoid Plunger Modification 

Parts List PL131007-001,002,003, Head Assembly, 7 
and 9-Track, and 
9-Track P.E. 

Parts List PL13101 7-500, Hinge Plate Assembly 

Parts List PL131008-000, Compliance Arm Retractor 

: Assembly 

Parts List PL131010-001 ,002, Ree! Hub Assembly 

Parts List PL131012-900, Door Stay Assembly 

Parts List PL131014-000, Reel Motor Assembly 

Parts List PL131014-501 502, Plastic Dust Door 

Assembly 
Parts List PL131015-800, Capstan Motor Assembly 
(Interchange) 

Parts List PL131015-001 002,003, Capstan Motor 
Assembly 

Parts List PL131014-700, Tachometer Harness Assembly 

Parts List PL131014-800, Motor Harness Assembly 

Parts List PL131016-400, File Protect Pin Assembly 
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Parts List PL131024-001,002, Mounting Bracket 
Assembly 


Parts List PL131028-000, Arm Retraction Push Bar 
Assembly 

Parts List PL131037-400, Bumper Assembly 

Parts List PL131038-001, Head Assembly, 9-Track 

Parts List PL131100-000, Model 100X, Option List 

Parts List PL131505-000, Power-to-Control/Servo Board 
Cable Assembly 

Parts List PL131506-000, R/W-to-Control/Servo Board 
Cable Assembly 

Parts List PL131507-00X, Transformer Assembly 


Parts List PL131508-001, Power and Filter Bracket 
Assembly 

Parts List PL131013-300, Jumper Assembly 

Parts List PL131509-001—-008, Transformer Assembly 

Drawing No. 131540-000, Single-Gap, 9-Track, Adapter 
Assembly 

Parts List PL131 540-000, Single-Gap, 9-Track Adapter 
Assembly 

Parts List PL131910-700, Hinged Standoff Assembly 

Parts List PL131622-000, EOT/BOT Assembly 

Parts List PL131920-300, Modified Latch Assembly 

Drawing No. 131530-000,-001, Power Supply PWB 

Assembly 

Drawing No. 331530-300, Power Supply PWB 
Schematic Diagram 

Parts List PL131530-000,-001, Power Supply PWB 

Assembly 

Drawing No. 799600-100, Elect. Capacitor 

Drawing No. 799600-300, Elect. Capacitor 

Drawing No. 131524-000, Control/Servo Assembly 

Drawing No. 331524-300, Control/Servo Schematic 
Diagram 

Parts List PL131524-000,-001, Control/Servo Assembly 

Drawing No. 131512-OXX, Read/Write Assembly 

Drawing No. 331512-300, Read/Write Schematic 

Parts List PL131512-OXX, Read/Write Assembly 

Parts List PL131511-OXX, 7-Track Speed Kit (Selected) 

Parts List PL131512-9XX, 9-Track Speed Kit (Selected) 
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131000-000 DESCRIPTION | MODEL 


001 [| wrr-7 TK, RAW, NRZI (OBSOLETE) 

002 | MIT-9 TK, RAW, NRZI (NAVELEX DOCUMENTATION) eee ee ee 
003 | MTT-7 TK, R/W, NRZI (OBSOLETE) bec 9 
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CODE IDENT 
32274 431000-000 


SH. 2 OF 3 


MODEL 
1,00640-9-1600-1875-RAW-PE 
14,00640-9-1600-2500-RAW-PE 
100640-9-1600-3750-RAW-PE 
100640-9-1600-4500-RAW-PE 
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Dataé Products 


DASH NO INDEX 


MTT - 1L00X DASH NUMBER INDEX 


DASH NO OF ASSY 
131000-000 


DESCRIPTION 


My Mee af at ” ye ae 


MTT-SPECIAL, S.O. 92670, LME SPEC 10562-KDRI14 
MIT-SPECIAL, S-0. 93068 
MTT-SPECIAL, S$.0. 93069 
064 | MTT-SPECIAL, S-0. 93070 
MTT-SPECIALy S20. 93071 


MTT-SPECIAL, SO. 93476 
MTT—-SPECIAL, S-0-. 92736 
MTT-SPECIAL, S.O. 93564 
MIT=SPECIALs 560. 93519 


MTIT-SPECIAL;, S$.0- 93925 
MIT-SPECTAL,s $.0-. 93925 _ . 
MTT-7TKs: RAW, 25I1PS, 556/800, NRZ1y, 220V/50HZ 


MTT-9TKy RAW, 25I1PS, 800NRZ1, 220V/50HZ 


TT=7TK, RAW, 25I1PS;, 560/800, NRZ1, 240V/50HZ 
MTT-9TKy RAW, 25I1PS, 800,NRZ1L,240V/50HZ 
MTT-9TKy RAW, 25I1PS, 1600, PE, 220V/50HZ 


USED BY MATERIAL CONTROL FOR COMPUTER STRUCTURES 


MTIT-9TKy RAW, 251PS, 1600, PE, 220V/50HZ 


ama, — 


CODE IDENT. 


32274 431000-000 


REV 
nes 


100840-9-800-2500-RAW-220V-48/64HZ 
100840-7-556/800-3750-RAW-230/50 
100840-9-800-3750-RAW-230/50 


100640-9-1600-3750—-RAW-PE-230/50 


100640-9-1600-2500—-RAW-PE-230/50 


4/76 
4/76 
5/76 
5/16 
1/76 
8/76 


100840-—7-556/800-2500-RAW-220/50 8/76 


100840-9-800-—2500—-RAW-220/50 8/76 


100640-—9-1600-—2500-RAW-PE-220/50 8/76 


* 100840-7-556/800-2500—-RAW-240/50 8/76 


100840-9-800-2500-RAW-240/50 8/76 
100640-9-1600-2500-RAW-PE, 240/50 8/76 


— CODE IDENT 131000-011 
, PARTS LIST 32274 |PL thru -031 


Cipher TITLE MODEL | [REV 
ence MACNFTIC TAPF TRANSPORT - STANDARD UNITS 100x |SH 1 OF 9 {Au 


own J Liazie. [SET NEXT ASSY  [LTR| DESCRIPTION [own JoaTe| apr [pate 
CHK GP Se, irre sl PROb.REL ECo 1588 _|V.P fat? 19% | Pape 


“PRODUCTION RELEASE 


SEE Eco 1/588 fa [eco 907 —Si«éd Wd BB oer 


ITEM} QTY| CIPHER NO. DESCRIPTION VENDOR NO. VENDOR REFERENCE DESIG. 


131000-000 MAGNETIC TAPE TRANSPORT 

CIPHER 

CIPHER 
CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

CIPHER 

IPHER 

CIPHER 


(ASSY. REFERENCE DRAWING) 
BLOCK DIA — MTT 

LABEL 

RACK MOUNTING HARDWARE PKG. 
THREADING GUIDE 
TOP PLATE 
EXTENDER, TOP PLATE LATCH 
LABEL, CAPSTAN 

FACADE 
HEAD COVER 
COVER, REMOVABLE 
COLLAR, CAPSTAN 
CATCH PIN 
DOOR STAY ASSEMBLY 
DUST DOOR ASSEMBLY, PLASTIC 
STANDOFF, COVER 


331500-100 
731000-100 
131001-001 
731001-700 
731001-500 
731002-400 
731042-000 
731002-501 
731002-600 
731022-700 
731902-900 
731003-600 
131012-900 
131014-501 
740004-401 


NO eS 


SOS! COP 


PARTS LIST ee [eerie rg 


TITLE MODEL 
MAGNETIC TAPE TRANSPORT - STANDARD UNITS 100X SH 2 OF 9 


DESCRIPTION VENDOR NO. VENDOR REFERENCE DESIG. 


131004-001 COMPLIANCE ARM ASSEMBLY CIPHER 


131005-001 SWITCH PANEL ASSEMBLY CIPHER 
CIPHER 
CIPHER 
CIPHER 
CIPHER 
CIPHER 
CIPHER 
CIPHER 


731005-700 SPACER, CAPSTAN MOTOR 
731005-900 CAP, CAPSTAN SLEEVE 

131006-000 FILE PROTECT SWITCH ASSEMBLY 
131016-400 | PIN ASSEMBLY - FILE PROTECT 
731006-300 GUIDE SCREW, FILE PROTECT SW. 
SEE SH. 7 HEAD ASSEMBLY - 

SEE SH. 7 ADAPTOR ASSY - SINGLE GAP, 9 TK 


CIPHER 


131008-000 COMPLIANCE ARM RETRACTOR ASSY. 
731008~-300 CONNECTING ROD, ARM, RETRACTOR 
731008-400 CRANK PIN, ARM, RETRACTOR 


CIPHER 
CIPHER 


CIPHER 


731008-700 STANDOFF, ARM, RETRACTOR 


131037-400 BUMPER ASSEMBLY CIPHER 


131010-001 REEL HUB ASSEMBLY CIPHER 


CIPHER 
CIPHER 


131024-001 MOUNTING BRACKET ASSEMBLY 
131024-002 MOUNTING BRACKET ASSEMBLY 


5052 a an m& 


ama m_, oe am, aoe 


CODE IDENT 131000-011 


PARTS LIST 30274 JPL cara -031 


TITLE MODEL REV 
MAGNETIC TAPE TRANSPORT - STANDARD UNITS 100X SH 3 OF 92 AG) 


ITEM| QTY| CIPHER NO. DESCRIPTION VENDOR _ NO. VENDOR REFERENCE DESIG. 


CIPHER 
CIPHER 
CIPHER 
CIPHER 
CIPHER 
CIPHER 
CIPHER 
CIPHER 
CIPHER 
CIPHER 
CIPHER 
CIPHER 
CIPHER 
CIPHER 
CIPHER 
CIPHER 


731011-100 SHIPPING FRAME, STEEL 
131014-000 REEL MOTOR ASSEMBLY 


131015-800 CAPSTAN MOTOR ASSEMBLY (INT.) 
131028-000 PUSH BAR ASSEMBLY, RETRACTOR 
131508-001 POWER & FILTER BRACKET ASSEMBLY 
731501-200 BRACKET 


ee ee 


1 731530-400 BOARD, INSULATOR 


1 |131505~-000 CABLE ASSY-PWR BD TO CONT/SERVO 
1 |131506-000 CABLE ASSY-R/W TO CONT/SERVO 

/B\ | SEE SH. 7 TRANSFORMER ASSEMBLY 

/C\, |SEE SH. 8 & 9 pwB ASSEMBLY - READ WRITE 


731510-703 | STANDOFF 
731510-704 | STANDOFF 
/X, |SEE SH. 9 PWB ASSEMBLY - CONTROL/SERVO 


1 131530-000 PWB ASSEMBLY - POWER SUPPLY 


1 131622-000 EOT/BOT ASSEMBLY 


5052 CDP 


CODE IDENT 131000-011 

Cj PARTS LIST 30074 [PL viru - 031 
pher TITLE MODEL 
paar ero MAGNETIC TAPE TRANSPORT - STANDARD UNITS 100x SH 4 OF 2 


CIPHER NO. DESCRIPTION VENDOR NO.| VENDOR _ |REFERENCE DESIG. 


131003-800 REFELECTOR ASSEMBLY CIPHER 
710008-300 WASHER - SINGLE EDGE TAPE GUIDE CIPHER 
710012-100 BASE - SINGLE EDGE GUIDE CIPHER 
710012-200 CAP - SINGLE EDGE GUIDE | CIPHER 


726010-100 CAPSTAN, LOW INERTIA CIPHER 
124005-000 TAPE CLEANER ASSEMBLY CIPHER 
716017-001 ROLLER TAPE GUIDE, SHORT CIPHER 


799003-200 ROLLER TAPE GUIDE, CROWNED CIPHER 
731911-105 SHIM, 3/8 OD x 1/4 ID (.010NOM) CIPHER 


210188 PLUG, BANANA H.H. SMITH 
131920-300 LATCH ASSEMBLY CIPHER 


210027 WASHER, TEFLON 2264-T194 AMATOM 
211124 WASHER, STEEL 5702-58-48 SEASTROM 
210223 GROOV-PIN | GP4-093750-12| GROOV-PIN CO. 


131910-700 STANDOFF, HINGED CIPHER 


5052 QmP a er Mim an 


o~ - ~~ pam, ra 


7 PARTS LIST eeora. (Pl wars 630 


Ci TITLE MODEL sae 
Data i Promucts MAGNETIC TAPE TRANSPORT - STANDARD UNITS 100xX SH 5 OF 9 AU 


CIPHER NO. DESCRIPTION VENDOR _NO. VENDOR REFERENCE DESIG. 


210837 BUMPER, RUBBER SJ5112 


210040-085 SPACER, ALUM. 9257-A-194 AMATOM 
799001-500 SPRING, COMPRESSION CIPHER 


210201 10" REEL, 3 APERATURE, WHT.BACK 
CLEAR FRONT 5198GS E.D.P. 


210229-400 CABLE CLAMP 5/16 3325 HEYCO 
210030-197 STANDOFF ALUM., BLK. 8227-A-0440-2] AMATOM 
207403-011 WASHER, LOCK, SPLIT # 4 

207602-011 WASHER, LOCK, SPLIT # 6 

207102-011 WASHER, LOCK, SPLIT # 10 


210229-500 CABLE CLAMP 7/16 3327 
210229-545 LACING CORD LC134-1 


206210-032 SCREW, SOC, HD, CAP, BLK. | 2-56 x 
206404-022 SCREW, FL HD, PHIL, 100° BLK. 4-40 x 
206404-011 SCREW, PAN HD, PHIL. CAD. 


206406-011 SCREW, PAN HD, PHIL. CAD. 


206406-031 SCREW, SOC HD, CAP, CAD. 
206428-031 SCREW, SOC HD, CAP, CAD: 
206410-031 SCREW, SOC HD, CAP, CAD. 


206402-041 ; SET, CUP PT, CAD. 
5052 COP 


5052 COP 


206604-011 
206605-011 
206609-011 
206610-011 
206616-011 
206606-011 


206608-031 


206610-031 
206604-022 
206618-092 


206608-041 
206110-032 
206108-031 
206120-031 
207408-021 
207402-021 
207605-021 
207104-021 
207608-021 
207604-081 


PARTS LIST 


PHIL, 

PHIL, 
PHIL, 
PHIL, 
PHIL, 
PHIL, 


SCREW, PAN 
SCREW, PAN HD, 
SCREW, PAN HD, 
SCREW, PAN HD, 
SCREW, PAN HD, 
SCREW, PAN HD, 
SCREW, SOC HD, CAP, CAD. 
SCREW, SOC HD, CAP, CAD. 
SCREW, FL HD, PHIL, 100, BLK. 
SCREW, SOC HD, FL, 82° BLK. 


SCREW, SOC SET, CUP PT, CAD. 
SCREW, SOC HD, CAP, BLK. 
SCREW, SOC HD, CAP, CAD. 
SCREW, SOC HD, CAP, CAD. 
WASHER, FLAT, SMALL OD. 
WASHER, FLAT 

WASHER, FLAT 

WASHER, FLAT 

WASHER, FLAT, SMALL OD. 
NUT, HEX, RADIO PATTERN 
NUT, HEX, RADIO PATTERN 


SCREW, SHOULDER 


10-32 x 5/8 
110-32 x 1/2 
10-32 x 11/4 


456-SS-0832 


CODE 
32274 


MODEL 
100X 


TITLE 
MACNETIC TAPE TRANSPORT - STANDARD UNITS ei: ae 


AMATOM 


IOENT 


PL cvhru -031 


131000-011 


PARTS LIST Paeera eae a 


TITLE REV 
MAGNETIC TAPE TRANSPORT - STANDARD UNITS SH 7 OF9 |AV 


206604-062 SCREW, BTN HD, SOC, BLK. "6-32 x 1/4 
205262 PLUG, LOCKING FASTENER P104F832- 

Q4ABK |DELRON 
205264 SLEEVE, LOCKING FASTENER S104F8-2ABK DELRON 
209990-072 SCREWLOCK 222 LOCTITE CORP. 
131038-001 HEAD ASSY. -9TK CIPHER 
(REQUIRED FOR| ASSY -018) 
113008-004 HEAD ASSY -7 TK CIPHER 
(REQUIRED FOR] ASSY -011 THRU -014) 
118008-002 HEAD ASSY -9 TK CIPHER 
(REQUIRED FOR| ASSY -015 THRU -017) 
131007-001 HEAD ASSY -7 TK, DUAL GAP CIPHER 
(REQUIRED FOR] ASSY -019 THRU -022) 
131007-002 HEAD ASSY -9 TK, DUAL GAP CIPHER 
(REQUIRED FOR] ASSY -023 THRU -031) 
131540-000 ADAPTOR ASSY - SINGLE GAP 9 TK CIPHER 
(REQUIRED FOR] ASSY -013 THRU -018) 
131507-002 TRANSFORMER ASSY. CIPHER 
(REQUIRED FOR] ASSY -011,-012,-013,-015,-016, 
-017,-019,-02),-021,-023,-024,-025,-027,-028, 
-029 & -030) 
131509-002 TRANSFORMER ASSY. CIPHER 
(REQUIRED FOR|ASSY -014,-018,-022,-026 & -031) 
131540-001 ADAPTER ASSY - SINGLE GAP - 7TK CIPHER 


(REQUIRED FORJASSY -0T1 § -012) 


5052 CDP 


CIPHER NO. DESCRIPTION VENDOR NO. I-veNoen . eeRERENCE DESIG. 


5052 CaP 


TITLE 


131512-015 


(REQUIRED FOR 


131512-016 


(REQUIRED FOR 


131512-017 


(REQUIRED FOF 


131512-018 


(REQUIRED FOR 


131512-021 


(REQUIRED FOR 


131512-011 


(REQUIRED FOR 


131512-012 


(REQUIRED FOR 


131512-013 


(REQUIRED FOR 


131512-014 


(REQUIRED FOR 


131552-011 


(REQUIRED FOF 


131552-012 


(REQUIRED FOR 


131552-013 


(REQUIRED FOR 


| CODE IDENT 
PARTS LIST 32274 
MODEL 
MAGNETIC TAPE TRANSPORT - STANDARD UNITS 100X 


PWB ASSY -7 TK, R/W, 12.5-25 CIPHER 


ASSY -011) 


PWB ASSY -7 TK, R/W, 25-45 CIPHER 


ASSY -012,-013 & -014) 
CIPHER 


PWB ASSY -9 TK, R/W, 12.5-25 


ASSY -015) 
CIPHER 


PWB ASSY -9 25-37.5 


ASSY -016 & 


TK, R/W, 
-017) 
CIPHER 


PWB ASSY -9 45 


ASSY -018) 


TK, R/W, 


PWB ASSY -7 £2.5>25 CIPHER 


ASSY -019) 


TK, RAW, 


PWB ASSY -7 TK, RAW, 25-45 CIPHER 


ASSY -020,-021 & -022) 


PWB ASSY -9 TK, RAW, 12.5-25 CIPHER 


ASSY -023) 


CIPHER 


PWB ASSY -9 TK, RAW, 25-45 
ASSY -024,-025 & -026) 


PWB ASSY -9 TK, RAW, 12.5IPS PE CIPHER 


ASSY -027) 
PWB ASSY -9 TK, CIPHER 
ASSY -028) 


RAW,18.75IPS PE 


PWB ASSY -9 TK,RAW, 25 IPS PE CIPHER 


ASSY -029) 


PL 


SH 8 


131000-011 
Thru -031 


OF 9 


PARTS LIST ry ee eee 


Yr } _— 


Cipher TITLE MODEL REV 
ees MAGNETIC TAPE TRANSPORT - STANDARD UNITS 100x SHo OF 9 [AU 


ITEM] QTY| CIPHER NO. DESCRIPTION VENDOR NO. VENDOR REFERENCE DESIG. 
7 


57 | 131552-014 PWB ASSY -9 TK, RAW, 37.5IPS,PH CIPHER 
‘REQUIRED FOR ASSY -030) . 

57 | .c | 131552-015 | PWB ASSY -9 TK,RAW, 45 IPS, PE CIPHER 

1 (REQUIRED FOR ASSY -031) 

62 131524-000 PWB ASSY - CONTROL SERVO CIPHER 
(REQUIRED FOR ASSY -011,-012,-013,-015,-016, 
-017,-019,-020,-021,-023,-024,-025,-027,-028, 

-029 & -030) 
62 fp | 131524-001 PWB ASSY - CONTROL SERVO CIPHER 
(REQUIRED FOR ASSY -014,-018,-022,-026 & -03]j) 
* FOR SPARE PARTS REQUIREMENT, 
ITEMS 69,71,97,115 MUST BE 
SUPPLIED AS A GROUP. 


5052 CDP 


: | REV. 
Osta dvredusts E MODEL /0O M% PARTS LIST 32274 ie , eeOeUny 


ac | IDWNC Boppy |4P ROVAL E.C.0. NO. }SHEET / 
7 TRACK HEAD ASSEMBLY ee) 


| ba an CODE IDENT. 
Gioher 


boo Q G -P-/ip lor 2 SHEETS 


| | QUANTITY | CIPHER a VENDOR NO. VENDOR OR REFERENCE 
| E7C2} | ~PART NO. DESCRIPTION SPEC. NO. SPECIFICATION | DESIGNATOR 


babe 9900|-001| RECORD HEAD -7 TRACK | CIPHER __ 
2 799001-002| RECORD HEAD -77RACK eeee | CIPHER 
| 3t/ lt] [70006200] HEAD SHIM | CM PHER _| 
4 HEAD MOUNT CIPHER _| 
SAIL 17/3003-600 SCREW, AZIMUTH ADJUST | — CIPHER 
16 [7] 4 | |710500-501| CLAMP - CONNECTOR WATUAL)| IC /PHER __| 
J WHT)| (CAPER 
a 

a a a ea gee SEE, 


— [velet23| |205027_ | TERMINAL, CRIMP_RECPT._| 85967-1 | AMP _ 
LI [1 |131013-700| CONNECTOR MOD-24 PIN, |__C/PHER 
a i a eee ee 

i Doacosal TURNS RO BRR REESE Tac 

4 y, ALPHA 

| /S|AR|AR| _¥09990-07)| SUPER BOWDER —__ 

/é|2\2| |2o6¢o4-o2i| SCREW, FLAT HD PUIL 100° |4-tox A | 

/711 111 l206z10-031| SCREW, Soc HD CAP Cap |2-$6x3@ | | 

/EUR|AR| |209990-072| SCREWLOCK | 222 (LOC TITE Cor?! 

9p | | fas Z#oooz ot 

20] | | |S Zawogen pucniwes OVey | | 


UL SURFACE 
MARKING READ 


5043 CDP 


Cinhsr PARTS LIST =| —tsédt | PL 3008-OxXY “ 
Cutrcacs | MODEL JOOXK _ 32274 Se 


TITLE | IDWNG Boop yy |APPROVAL E.C.0.NO, | DATE SHEET Z 
QUANTITY [| CIPHER cee 8 VENDOR NO. VENDOR OR REFERENCE 
EMF 003; 04]__| PART NO. Pere eon SPEC. NO. SPECIFICATION | DESIGNATOR 


| |79900/-001|RECORD HEAD -7 TRACK | ss CIPHER | 
| _|799001-002| RECORD HEAD =-77RACK ees? | (CIPHER | 
| _|710006200| HEAD SHIM. | ee CIPHER | 
| |73008-600| HEAD MOUNT _: Ss |. CIPHER | is 
| 17/3003-600 SCREW, AZIMUTH ADJUST |.  —s |aqvPueR - {| 
| |770500-501| CLAMP -CoMMECTOR (wujueac) | —|CIPHER | 
| Pesa0- 50 CLAMP -CommecToR (WHT) |. _—_s—|CPHER | | 

re Tree (Or See ees eee 
ae as ee ee ee ee 
| [205120 | CONNECTOR HOUSING 30PIN|/~-86262-/| AMP | 


~ ‘ ' : L ‘ ei 
Z 
ALPHA | 


LOCHITE COR? 


5043 COP 


rs ra r niacin REESE re ne ee ea Fame] PL/31013700\ a | 
i 3 “ipher MODEL [00% PARTS LIST | 32274 PL/3/0/3-7001 a 
3 


fa | |OWNG Boppy [AEZROVAL > REO NS. DATE [srectr / 
CONNECTOR MOD -24 PIN __ jomeszezs ow ozs |/-24-7S lor J sazeis 


nt SU ENTUTY CIPHER 

VENDOR NO. VENOCR OR REFERENCE 
lous DRS PART NO. saute biel | SPEC. NO. | srecitication | DESIGNATOR 
h nr cr nen nn rrr emeenmerert rt tn 


aca € erent aeneee 


/ i | {205120 | CONNECTOR BLOCK, 30PIN| 1-86262-|| AMP 


A : 3 
. +o a RL RA 
. 
nae por or eee earl 
_ Sarat i tea Eg PAN STEAD AMDT ecient 
2 ROA TARDE? OI ee ee eres 
isnot maauennreatn 
ERR es | Renee anime: 
® 
PTT 0 
ceemeann nae aie 


oe Seat € 


§043 °om 


wove. 10ox PARTS LIST [S227 PL 112008-2%2 


wy APPROVAL SHEET 
SOP 


AP Dos+ [9-1-7 
VENDOR VENDOR OF REFERENCE 


CIPHER 


799000-901]RECORD HD, 9TK, SINGLE GAP 


799000-902] RECORD HD, 9TK, SINGLE GAP > 
W/ERASE 


CIPHER 
CIPHER 
CIPHER 
CIPHER 
CIPHER 


CIPHER 


710006-200| HEAD SHIM 

713008-600] HEAD MOUNT 

713003-600] SCREW, AZIMUTH ADJUST 
710500-501] CLAMP - CONNECTOR (NATURAL) 
710500-503] CLAMP - CONNECTOR (WHT) 


205027 TERMINAL, RECEPT, CRIMP 85967-1 
205120 CONNECTOR HOUSING 30 PIN 1-860262-1 


209100-302{ TUBING, PVC, BLK 


ALPHA (UL SURFACE 
MARKING REQD) 


PVC-105-5/16-2 


ALPHA 
LOCTITE CORP 


208420-012] WIRE, STRD, 24AWG,IR PVC, BLK. | 7150-2 
209990-0711 SUPERBONDER O4E 
206404-021] SCREW, FLAT HD, PHIL 100°, CAD.| 4-40 x 1/4 


209990-074 LOCTITE, SCREWLOCK 59 LOCTITE CORP 


5043 CBP 


— ST oe —_—— : cops cae ees j REY. | 
STA, OG oy - ’ 
| Gree /MODEL 100 X PARTS LIST 55572 | PLIZ 4005 0001 B 
eS ELT KIS ; 
d : . fe , = — e par - eee ee 
TETLE Own LY. 4 [A°PROVAL ECONO. ¢ DATE  [Sussyt / 
APE CLEANER ASS% na ee pee g-7e' | 
DATE 2413-237 b)04.9 42-/37°7S JOR / SHEETS! 
OTST T is satan  mapnnmenccemmceneengeccmes nerd a fame eve mn : anvnnd 

ANTITY | CIPHER VENDOR NO. | VENDOR Ga] Rererencs 

PART NO. DESEREP TION SPEC. NC. | SPECICATION | DESIGNATOR 

73191-3000 | HOUSING - TAPE CLEANER : CIPHER 

72400S-400 | BLADE - TAPE CLEANER. ' CIPHER | 
A ORE IR ET ASOT CE AS ES RNS, IEA NA EOE EGE ALTERS he AA NT. a TG AG te TTT ELITE CY tm REN OE OY, uO i 
4 / ; 
SCREW, PAN ND | PHILLIPS, CAD, | 2-5 * /e | pita 


a a 


site ieee! ha econ SUPP R P DS ori ten IRAE A, EE a EIN + RE PON EPEC”: = AD ae Gs CO RET Ct RECESS A ORs 


PS inp im | (eo. La foehayy 3 
os PARTS 32274 1 13 1001-001 


ee lDwn 4A J Jarraovat ‘DB ECR. 1D. ‘ CATE [sear / i 
(1002 \2-7-25 Sop 7 suse s| 

; pane | 

i 

i 


PKACK MOUNTING HAY OWARE FAIKAGE [pare 2-7-7565 | 


circa intranet - teammate sy inch secant opeertroumeanal 
j VENCOR NO. | VENDOR OR | REFERENTS 
DESCRIPTION { SPEC. NO. { SPECIFICATIGH | DESIGNATOR 
| Hj BesicHaAtor 


en ee Sak, cteupg empsdia hartreapand-sberepbpoere-gadBartanabeaslt tautthastit os ciheaddecledbamtmmnctbaatumatedenatenemnantecns 
<SPAN AP PENT, SAE TT Be ee SCARE A A LO ART TE AR cat AOD Ly SPIT A os neces 


Se ee neers ee eee ere ae eee eee, SANE In ON Omen, Mrere ne es 
| | | [ioe -3001 SAFETY BLOCK lc CIPHER ~~] 
as ere iS 3¢ ; Oo AALS Se ee me Oe ee SESH U REAR EEE Ores ERP N ER eee RIne eee 

| 


alee aap ai a meatal 
ie 1 ClEMER 
1 joowl Lee PART NO. 


ete Ore a ATO 


CIPHER is mn et 


1S5)D01Z-O01 


5 
3 | | I3t101R-000} HINGE BLOCK ASSY CIPHER 
j iG | Pre SCREW BINDER HD SLT. CAP 10-32 X* 314 | = 
is | | 1Z20b408-031) SCREIN SOCKET HD CAP CAD 409 40 x ve | 
aS ITI ie er, Anan ne eomiese Ra ietaeead, 
zi 


r 


j 
| 
sana 


a: ST: 
i 


SD cee RTT WR Wana tn 


PT A SET Se LTE OO PE AREY ARE ETT 


a emeiamantatemenssdlimedatasastientte mes etadondteetomeen an denheetetetetetaadl 
Yt Wenmame to 
RR et ah oc a EE NE Le SEN ARR RS uae ENO 7 ate: 


ced: sci errr oe preety sari Aare SIPS oe 


1 semana datas e on 


5043 COP 


SO Pears 


TE 
IT EAA 


} 
| | La 
24. is 


\sthiatentarndiiiends ansemenntinthsan Samet 
i 


+o 


Oa. Wi, 


AR 


eee 
5 


cas crit 


at 1A) in 
— | 


i 
f 


ak Pee ee 


i 


Oe ne 
: i 


S5ts3 i ai 


Ta Pouannity T cipwer 


i 003506) i 
r¥i Seni ted Soon hE een 


| — 


Ic a a | PPR. Pech Pth NES 

lope IesIT ~QOOO } f Rev 4 

PARTS LIST | saa74 | PRIZIDIS gay | © 

} PR RE ne reed 

ess a 

VENSOR KO. | ale wane een ny 

Lai alMebaed ee SPEC. RD. SSECIFICATION | DESIOMATINS i 

- omens > ne Sa aaa aes aa pacbasar roared meerigetonnalonipt tenn Lepas cooenna on ae Demonic vaca imaooneeeree ow ee 

7Rlu?-8O01 HINGE BLOCK | l CIPHER | 

ee | Sie eeces clio tes —————-} = aa ane aa aaa 

+--+ ae ee eee eee ee eee ee eee eee eer ener ene 

thane IDOWEL PIN 13 in Dix 7/8LG ! ALLEN : 

Oe ee DOWEL PEN rer LG | ALLEN 

os Ses OAL a Ne Te eee, 

209990-D7b 9990-0 Tle | RETAINING COMPOUND | Loc TITE coRP| 

el COP ee 

[2 oe es ae nee meee wet —| 
jeloote WASHER, NYLON,.OL2 THK, 343 D.,. i94¢ Lb] 2319- NIS4G AMATOM a 


| Crh | List. PL/3/003-800| ", 
Civssr | -800| 
nea eatid | 2 CO lL /00 PARTS 32274 


TITLE _ | DWNC Japp |APPROVAL E.C.0.NO. | DATE |sHeer / 
x _. : ‘dé ECR 
REFLECTOK ASST | DATE/-g2-75 |//" 104@  |2°!3°75° Jor / suters | 


7 | ex0r3 -800\ BRACKET — REFLECTOR 


= 


=~ 
Nes 


209999-015| TAPE, REFLECTIVE 


PTT TTT TTT TTT TTT Isl 


5043 CDP 


CODE IDENT. 


REV. 
e074 | PL /3/004:-00/ a 


DATE SHEET / 
COMPLIANCE ARM ASSEMBLY _|omeg.s-75 V4 [219 sate7t lone amen 


TEM QUANTITY T CIPHER : — VENDOR NO. VENDOR OR REFERENCE 
te F00r] PART NO. DESCRIPTION SPEC. NO. SPECIFICATION | DESIGNATOR 


| 731904-100| BRACKET-ComPLIANCE | | CUPWER | 
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208500-035| WIRE, 2 LEAD, SHLD, 22 AWG 


Oo 
HTH FY 


STP CORP 


1209538-031 | STP O1L TREATMENT ot 

PROCEDURE P/I0-001 |\CIPHER — 
731911-101 [SHIM OOF THK | 
| | A woz] | ooS THICK .[ 
| {| -103} Obl THICK | 


| oy 104] BOB THICK 


. 


5043 CDP 


CODE IDENT. 


> iy men, A, one Be 
tee iL “alg aes 


Data Peoducis 


Tivié DWNG Bovy OP plate 


SLUIIICH PFAIEL ASST 


veeagh QUANTITY | CIPHER | VENDOR NO. VENDOR OR 
‘TEMI901 10021003! PART NO. BES ele liON SPEC. NO. _SPECIFICATION 


a EY ee 


C/PHER 
CUPHE R 
MOLEX 
MOLEX 
MOLEX - 
MOLEX 
MOLEX 
MOLEX 
MOLEX 
MOLEX 


Til [1 leioos-10i| Panee~ conrece Tonnes 

2 
ne ZUOSI |\SWITCH “PoweR” SEE CAT 
PAL iit] jao47 | susrcw Stoap” | SEE CAT 
SEE CAT 
2 see cat 
Gy eee | cece way ee SEE CAT 
SWITCH “Ht DEN” SEE CAT 
Earn SEE CAT 
Delis levese |sairen “nevense™ [see cor 
7k ae 
/2} | CABLE ASST-SWITCHE S 
173,01 1] 1((3/503-000| CABLE ASSY-SWITCH LAMPS 
CABLE ASSY-POWER SWITCH 
5 


ul 
iii 


CIPHER. 
CIPHER 
CIPHER 


CIPHER 


5043 Cba 


= = | OO¢ | REV. 

| A00EL /00 X PARTS LIST PL /3/005 nee fe 
pve | z.C.R.NO, | DATE SHEET / 
1003 Z-8-7S5 log Z. SHEETS 


REFERENCE 
DESIGNATOR 


jo 


Gipher 


Datai 


QUANTITY z 
| cul CIPHER 


00) {9020 3) PART NO. 


(1271043 
1141271039 
112//04¢0 


I 


2/1037 
2Z//O36 


ee ae oe oe oe ee 


ae” 
X& 


5643 CDP 


Products AZOLE L 120 x = 


ITLE - 
SWITCH KFAWMEL ASST 


PARTS LIST 
DWNG 


DESCRIPTION 


Me 


SU/IITCH “POWER 
SW/ToH “ LO4D “ 
SWITCH “ON LIME 
SWITCH “REWIND ” 


11271042 | SWITCH “WRT EN” 


211038 |\SWITCH “WI DEN” 


SWITCH “FORWARD” 


SWITCH “REVERSE 


ae Ra 


a. 


VENDOR NO. VENDOR OR 
SPEC. NO. SPECIFICATION 


MOLE X 
MOLEX 
SEE_CAT 


aa, 
CODE IDENT. -00! | Rev. 
32274 | PL/3/005-202 | © 


a eet renee tenements 


DWNG Boppy |ABRROVAL E.C.R.NO. | DATE [SHEET Z. 
DATE/-9-75 1009 [2-8-7 lor sweets 


REFERENCE 
DESIGNATOR 


MN 


rN 


Cinkve r : | | CODE IDENT. PL REV. 
| 2 OE \MobEt. sSOOX PARTS LIST 32274 131 502-00 aa 

prirne | OWNG 2oopy 7 aa | DATE SHEET / 
CABLE ASSEMBLY - SW/TCH ——— fpatey-yo-75 |" 3-32-76 lor / sueers 
| | QUANTITY | ; ry REFERENCE 
(es, ee Se | PART NO. BESCRIETION a) ROO | SPECIFICATION | DESIGNATOR 
205069 | CONNECTOR RECEPTACLE (/2 FIN)| O3-09-//22 | MOLEX JS 3 

TT 12050/5 | TERMINAL, P/N .O93DIA FREE O2-09-//16 | MOLEX 


2050/6 |TERMINAL, PIN .093 DIA F (l00sE)NO2-09-1118 | MOLEX 
IZiosss-0rz. | TERMINAL CRIMP ./87 HOLLINGSWORTH 


209999-000| MARKER _/- 50 VMM-D-49 |BRADY 
WIRE STRD,2Z24NG IR PYC WHT | 7/5/-) | ALPHA 


=~, 
~~ 


Bs 
rE 


RK 


ann 
S 
bl 


0 
& 


6 fu la tos! 


5043 CoP 


Orrhor PARTS List | PL /3/$03-000 al 

Sats u je Pros us S4AOPEL JOO X 32274 

TITLE | DWNE Zapp y |ABBROVAL E.C.0.NO. | DATE | sHeeT / 
CABLE 455EMBLT ~ SWITCH LAMPS Date /-/0-75 | 170+ |3-3-76 lor / seers 

Ts 205067 \CONNECTOR, RECEP TICAL (9 PIN) 103-09-1093 | MOLEX | 

: | | 1205075 |TERMINAL, PIN .093DIA F (REEL) |02-09-/116 

2 aur 205016 \TERMINAL 7/V.093 DIA F (l00SE)\02-09-///8 | MOLEX —— 


41/4) | l210sss-022. | TERMINAL, CRIMP 187 SOPLZE4 NOLLINGSWORTH 


| 
|S 3; | (209999-004 | MARKER __/-50 ymMM-D-49 | BRADY 


ALPHA 


Pd 
5 at COB4I5-OINWIRE, STRD Z2AQWG IR Pvc, wHT | 7) 5/-/ 


{ 


f 
t 


ab Serene 
5043 CoP 


| CODE IDENT. 13/504 REV. 
| yopee yoox PARTS LIST 32274 | PL/I/504-200| c 
|DWNG Boor y’| APPROVAL E.C.O.NO. | DATE {sneer / 
pare /-/0-75| 7 (Sia _ [2-4-7 Jory sues] 
rea ant Wo DESCRIPTION [ “irre no?’ | seeciricarron_| oesionaron 
t11| | lzos072 | ConMEecToR, AUG (3 Put)\03-09-2032 | MOLEX | 
7 a i i earn iNT NENA | 
Joz-09-2/16 | MOLEX 
hose )\02-09-2118 | MOLEX 


ze aa 
| eye \FeennnecalmP 18? — |S0a752 — \ouwiswoarra | 
TT Teiosss-002 | reamnuc, cermp 187 [809624 Warmesuneral 
Iz lat | leoaaos-0re| wire, sren eduG IR PUCBLR | 7/55-2 | ALPHA 
aie 
aT: es 


ica ae 
1/013! | |209999-00 MARKER _/-50 | VMM-D-43 
fa te ae 


Be 
Geronar 


Dats a rroducts 
TITLE 


CABLE ASSEMBLY - POWER StITCH 


| 3 [3 TERMINAL, PIN .O93 DIA, M 
TERMINAL P//.093 DIA.M 


: % 

se 

| 
WHET 


5043 copa 


alan oo vt yaa, an 


Ciear PAR rT CODE IDENT. PL/3/006-000 REV, 
a Geis Sneduers” MODEL /OOX TS ST | 32274 | H | 
TETLE OWNG BulPY 


FILE PREIVECT SUNTCH ASSEMELT DATE /-/0-75 
or { CIPHER VENDOR OR 
nS See Gee Oe SPECIFICATION 


Pa oy ie 731006-100| BRACKET FL I PHER 


REFERENCE 
DESIGNATOR 


SOLENOID - FILE PROTECT 


Sil }73102 1-400 [CLEVIS - SOLENOID 

71 - | 124/030 | SWITCH V3-119 = |MICRO SUTCH 
| 

\210040-l62| SPACER KEYSTONE 


206403-03I| SCREW, SOC. HD.CAP CAD |4-40x 3/16 
2064/Z-031| SCREW SOC HD. CAP CAD |4-40x 34 

onzoa-o| Schew,Sec HD, eAP, GK _[esex im [| 
| ae Ee ee 
ft re ee pee 
[205076 
_| lzesore |rexmnlay Pus .093 nA Foose) |02-09-1//8 | MOLEX | 


5043 CBP 


CODE IDENT. REV. 
Pilatatc ys -00 
| Givner | ue: yoox PARTS LIST 32274 | PL/3/006 -0 
TITLE | PWN Beopy|*PEROVAL E.C.0. NO. SHEET 7. 
| FLLE PROTECT SU/TEH ASSEMBLY DATE /-/0-75|* }ROO |S-S-76 jor — seers 
: QUANTITY re VENDOR NO. VENDOR OR REFERENCE 
_ | PART NO. DESCRIPTION | __ SPEC. No. SPECIFICATION | DESIGNATOR 
| zol40| | 12084)5-01)) WIRE, S7RO,22AWG, IR PC WHT | 7/5/-1 | ALPHA 
zie] | 1210409] SHRIMK TUBING, BLK POLYOLEFIN| HIX~- '/g UU ICO/RALLY 


227 LOCTITE 


CIPHER - 


29990-0712] ALHE SIVE , SCREW -O¢cK 


24 | +e PROCE PURE 
25) i 


Fi Al A Ret aR 


5043 CS. 


—_ ya : fl “ -— 


* ODE IDENT. REV. 
Cipher | voces soox PARTS LIST | rs2278 | Ph (9/006-420 Z 


TITLE aay | DWN G, 800 0 y| APPROVAL EC.0,NO.] Date [sneer / 
ACTUATOR MAD aa jo1d NOWe TO 


g 
™~ 
wr 
PS 
m 
_ 
nr 


emp] amr. | __meseiprion | “Src non 
A Weve [acPiaron, swirren [rv26Wweresoml 
22 20 Si Se TE HAE SI 
oS ORCS SSRN SORTS SEERA Sena 
Pre ee 
i 2 2S Aa Ree Ln GEE See 
i 2 2 El SE SS TTT Ne Le 
22 0 Ri ene Se SE 
22 he Te ARE INR MONEE 
2 i a A PE ee 
i A CE CE A NE 
iS DE OE NETS OE TORE 
sh SE AES NE ES CRANE 
he i CA! VA Te TT 
TT a ae 
cae A De LEE SRREIR 
He oD aa aE 
2 2s 2 Sa SOATEST SCAN LONER ANCOR 
ci i DI ee NRA IL RAE 
i Sh i el EOE ER RS NE 
A A 2 a a AS Re RENE 


5043 CDP 


: | CODE IDENT. REV. | 
[ iar ei 006-50 — 
| Groner MODEL _/00 X. hake Sama goo 7a PhO Ce0 
pviTie IOWNG Soppiy [APPROVAL Ec.O.NO. | DATE [SHEET | 
SOLEMN OIO FLUNGCER MOF. | DATE /./3-75 Ab fo 1s |2-/075 lor / sHeers 
cal CIPHER | | VENDOR NO. VENDOR OR REFERENCE | 
idl [fas 106/ | SOLENOID Z2-INT-24 D.C. |MICRO SWITCH 
ae 
se ae ee 
4 |2"| | |208500-S0l|WiRE STamless STEEL, AD bw) | 8 MWG C.020)| DUCOMMUN 
hn ee 
1S Mel | |209999-026|S0LDER, S/LVER - SOFT 
17 fal | \209999-027|Duzace FLUX od 
JB 


d 
& 
\ 
» 
| 
ry 


‘K 
ly 
~ 
~ 
way 
» 
ie, | 
fh, 


{IL 


-_ 


a | , ne ae | 

_~ | | - CODE IDENT.  OO/ TREY. 
i and | MODEL 1OOX PARTS LIST 32274 Pe si00T Oe {4 

= LPI | 1 77 [APPROVAL e.¢.0.No. ] DATE |sHEET | 

es fete i : a 
| HEAD ASSEMBLY = SCA7R I, - iT | CAE. Eee A gyao) lon 2aneis 
er LOuaRTy | CIPHER VENDOR OR VENDOR OR REFERENCE 
i! || 1731007-100 | MOUNT-HEAD CIPHER 


| | 1 |731902-800| POST~ HEAD SH/ELD CIPHER © 
ris | es CIPHER 


ll 
ii 
lil 


C/FHER 
C/PHER 


CIPHER 
CIPHER 


2i¢ 06404-021|SCREW- FLAT HEAD, PHIL)/00°: eae: , 
I [| P (206406-021 |SCREW-FLAT HEAD, PHIL, oe 4-40 3/8 


ee / |2/0199 5103-/8MD 
1 |) \206403.042|SCREW- SOCKE 4-40 X 3/16 


‘nee 

| 
nN 
$ 
= 
N 


TRUARC. 


° 


2-062-375-/2|G.P CORR. 


Grr t ne | | CODE IDENT. — OO REY, 
Rot y PARTS LIST 32274 | PLI3I007- 002 


Date.urrocucis 


a 720 BLS DWN /¥) ESLES <2 | APPROVAL | E.C.O.NO. } DATE SHEET ‘2. 
D ASSEMBLY = SCTE PE DATE? Jin for 0/2 4 Jor 2 sneers 


j ESPART INGy of 2. BEERIPOM NO. SPEC. NO. SPECIFICATION DESIGNATOR 
a [fre 700 |HEAD-9TK DUAL GAP PE. free We omer pe [fear CIPHER 


a 


- ‘o. 
| CODE IDENT. 
Corn Take 
eee | PARTS LIST ; . 
Duta products. YODEL s00X% 32274 
rT Bouor APF ROVAL pera NO. SHEET ) 

ASST - HINGE DATE /-/ 3- DATE /- 13-75, LOOM [2-44-75 lor / sHeets 

| VENDOR NO. VENDOR OR REFERENCE 


DESIGNATOR 


HINGE PLATE _ LMINGE PEATE Te. | derPHER | 
799004-00) CROSS FEED SHIELD 
209990084 CONTACT CEMENT ELMERS “pees S 


CIPHER 
PART NO. 


3043 COP 


Crsrakivay - : | CODE IDENT. p Ke REV. | 
, ties LOT odtt /0O™% PARYS LIST 32274 L /3/008-0 fi : 
iia DWNG Bopp oe ECO. NO. | “BATE | 
| COMPLIANCE ARM RETRACTOR ASSY  |pate/-/4-75 rors [7722775 Jor? sueers 


i t/ | | '731008-100| BRACKET «OL C/PHER 
h2 171 | |731008-200| CRANK | C/PHER 

311| | |73/008-600| CAM DISC CL CYPHER 
2 ae 


Cee? ae eee 
ra 72900 1-600| A.C. GEAR MOTOR - /8RPM 
Be Slee 


a 
7] pt | 


e 
~ 
= 
my 
A 


SHEET | 


REFERENCE 
DESIGNATOR 


we Zi2! | lzyvol6é | SWITcH SPOT 2/4 ARM |€6236-4B | CHERRY | S/IOZSII 


DEE pee 

ol2| | |zo503¢ | Role PIN O9BDXFIGL ESHA 
ees ee rrr a: eee 
Ji2|4|_ | |Zoezoevili screw Paw Wp Punuirs |e-sexYe | 


207203-031| WASHER LOCK IWTERNAL fe ute aed 
175{2z| | |206603-04)| SCREW Soc, SET, CUP PouT| 6-32~% 346 
76141 | |z96m6-121| SCREW, BINDER WD Slorrev|-32x27e@ | | 
AS ae er ee ee ee 
205015 | TERMINAL PW .093 DIA. F (Ree.)|02-09-1116 | MOLEX 
ZO5016 | TERMINAL PIN.093 DIAF (L003) 02-09 -/1/8 | MOLEX 


79|2t | \2os073 [commecToR, Block 3 PIN MOLEX |Jée# 


5043 CDF 


JIT | 


~~ -_~ (ny aie, am, 


Goher | "PARTS. LIST pL/31008-c00)' 
Dinara  |MyoDee /00X | isa | 

TITLE | IOWNG Boppy |APEROVAL ¢ DATE |SHEET 7 
COSIPLIANCE ARM RETRACTOR ASST |patt /-/4-75 ¢ 


QUANTITY | CIPHER VENDOR NO VENDOR OR REFERENCE 
ii) Geass [| _PART NO. DESCRIPTION SPEC. NO. SPECIFICATION DESIGNATOR 


Z-/0-+7S OF SHEETS 


CLIP, CABLE, BLACK 3303 


| |Z/0gé) |TuBmG suRNK  |HIX-yeyy [ico Raley | 
210229-523,TY-RAP_ dB e3M | THB | 

| |zo9ggo-on|sckew lock | 22! [corre coeP| 
ra Sea een ene 

a (a UNNI i ee Pee 

P27 || 230-017 | ASST PROCEDURE SETTING SW|_ ICU PHER 
EUR | leteate iyseietdte digs warsco | 
a re | 
er ern Seen Mees BOGNIRAE: 

22 5 2 ee rere en ee eee 
[eR RT ee RR ee es ieee ae 

2 ee ee ee es es 
a ee ee 

(i me: ae ae, NN ERNE TN 

[i ee Eee aS ee es ee 
2 i SSE Se: SE 

2 i ee: ear Ee: Ne 
ee, eee Cee (Ee 


5033 Coe 


MODEL ODE IDENT. - 00 / | REV. 
PARTS LIST 25 x € (00x | 32274 | PL/3/0/0- 002 
IDWNZ BROWN |APPROVAL E.C.O.NO. | DATE SHEET | 
DATE 7-30-% JE 7-204 a Z 720-76 \or | sneers 
oe a 
___ [Gol daz] _|_ PART NO. SPEC. NO. SPECIFICATION DESIGNATOR 


PL CIPHER 
pd Cr PHER | 

ce Lock PL CIPHER | 
ae 73/922-200| ADJUSTABLE SPACER REEL WUB| sd CIPHER 

710010-400| COMPRESSION RING | | CIPHER | 
8 ee es 

rr Tae ANE ome 

eines fd 
ote[s] é ane 
(ON) ANE | Co 
moos aaa 

2] {| ee 
hms end 
bl 
a 

ae a 

17 |AR|AR (eens ee 
aie [NY-LoK | 

Duis er er [CIPHER | 


5043 DP 


¥9 
s 
8 


~ 
Cisher [Mover 100 x PARTS LIST OPE PENY BL /7/0/2-900 


Data dt Products 
ME D504 spay) ASST Bund Boro PPROVAT a 
| DATE //-2/-74- | <A gw. H/28/7408 / SHEETS 


“GUANTITY | CIPHER | VENDOR NO VENDOR OR REFERENCE 

At Peiae-70l| Agr Door svar 
7 
OD 


an ae ae 
csi, a 


5043 ¢be 


a Fary. 
Beta § Products PARTS LIST 32274 PL 13/0/14-000 


PTTL | | DWNG Bopoy Apsownt [6 6,Q,NO. [ DATE [shrer | 7 
REEL MOTOR ASSEMBLY _ Loze [kIT lor } sueers 
| VENDOR OR REFERENCE 
/ 


ss H CODE IDENT. 
Giher 


799001-900| MOTOR, Z4VDCPERM.MAG4'| =—=—s« CL PHER 
CONNECTOR BLOCK 3 PIN [03-09-1032] MOLEX (J /0 , S12 )| 
ZO5015 \TERMINAL PIN .093 DIA F EEL \OZ-O9-1116 OLE X 


OLEX 


2/0229-523| TY -RAP T73-23mM |TE¢B 


S 
we 
S 
6) 
: 
= 
> 
~ 
S 
& 
Ss 
S 
> 
a 
8 
Se 
© 
‘ 
S 
S 
! 
= 
: 


5643 COP 


. $ : : 
— a3 ~~ : — a ~~ a 


CODE IDENT. -s50/ 


eae MovEL 100 » PARTS (LIST | PL/3/0/4 _ soo 
a IOWNG Boppy |ARPROVAL E.C.0.NO, | DATE {SHEET / 

DUST DOIR ASSEMBLY, PLASTIC. lomna-75 | 199 |3-23-76lor / sweets 

Pauanrity [ cipHer — | VENDOR NO. VENDOR OR REFERENCE 

| it | bso -301| DUST DOOR  S$MOkE | ——~—~«*|C/PHER 

(1 | |700t-302| DusT Door . CLEAR | si CPHER | 

2| |799003800, WiNGE ——“‘(SOCCIPHER [OO 


Pe enrenee 
iJ 213-00 “,| ARLON 
2 | 2 me SCREW, BUTTON UD, $0¢ BLK ——— 
, a [2102/0 | HELI-COIL—_—* SB 5-O4CN ez] HELI -COIL ~ 
| | eae ee F 
12 | |73/0/4-600| PLATE, NUT as Eee a 
2.{2| [207408-021 [WASHER FLAT CAD, SM.O.D Pe ee i el 
izlel4| (zoceoscéel SCREW, BUTTON HD Soc BLK |6-32x4%yl || 
1111 |731920-300| LATCH | crweR | 
| /4[2|2 | [26S0le1-003) WASHER , FIBER p2ie7 HH SMITH 
151212| 1205262 | PLUG, LOCKING FASTENER |P/OtF832-044BK| DELRON | 
S104FB-OABK|DELRON | 


16\212| |205263 | SLEEVE, LOCKING FASTENER 


5943 COP 


CODE IDENT, 


PARTS LIST vooyg | PL/3/0/5-800) A 


Cinhsr | 
i. Da.adProcucls MODEL /00 x 
TITLE CAPSTAN NMoT7oOR ASSYS pers Ped) . por NO. DATE a SHEET / 
C (MTERCHANGEABLE DATE?- az pity) 00° 219-7? Vor a SHEETS 


prep seme | tesemrnion | “areca arscirscarvon | gesionato: 
PT were ase 217 NOTE: USE EITHER /7EM |/_ OR ITEM 2 


AT ASSEMBL ae Oren TPFITT E ASSEMBLIES 
eieke reheated eae are 


LIT | VIOIS-20N| CAPSTAN MOTOR ASS? | | CPHER_ 
er Pi A REE 


TT ass canara mare ASSY — 


= 
thy 
x 


a 
- a ee on 
re ree ee 
| a = ees 
—————————— 
Ee de ae se 
i a el ae Ree ee 
|| | Pn 2a 
es ee a ae 
Ls a eae 
= 2 2 ae ee 
2 = 2 a aera: SEER Een | 


5043 COP 


3 ~ ~ 
| Crisp PARTS LIST CODE IDENT. PL/3/0 Pa 
Psher | | , -202 
crctments | MODEL /00X aa (9738514 | 


‘TITLE -/ 57D A55T lDWNC Boppy |APPROVAL E.C.0. NO. 
| -yporag! -2 75 IPS OPT = IB eee Cee eee 
CAPSTAK AWOTOR ASSEMBLY  -3 ‘sTo assy {PATE/-/5-75 10293 = lor | SHEETS | 


REFERENCE 
DESIGNATOR 


| QUANTITY CiPHER VENDOR NO. VENDOR OR 
iF PART NO. DESCRIPTION SPEC. NO. SPECIFICATION 


i\2LOS5OI15 | 7ERMINAL PIN 093 DIA F (REEL)|OZ-O9-111G | MOLEX 
T TERMINAL, PIN .093 DIA £(L005E)|02-09-1118 | MOLEX 
IG\I1G! {210¢29-523| T¥-RAP 7¥8-23M 


9 [ale 1210417 | TuBING , SHRINK | MIX - 3/16 UL| ICO RALLY 


io 
AL 


0 
N 
x 
x 


| | 11231014-800| MoTOR, HARNESS ASSH 


5043 COP 


COS 


Croker |MobeL /a0x PARTS LIST ett PL 3/0/4-700 a |"e 

) N DAT T 
_ TACH HARNESS ASSY a a a fon beer ang | 
| QUANTITY | CIPHER i A ee Sar carry pam 
ae | PART. NO. | DESCRIPTION | _ SPEC. NO. | SPECIFICATION _| pESIGNATOR | 
Lt ke] | Passacraea] wine rac, rwisr sno 2264 | aro lacena | 
cert | eeson [eawmecron 09-09-1032 {MOLEX | TH 
13 2 } __ [2osars __| TERMINAL _ A730 LHAIN 02- O7T- Wes ha ee J 
134 [x | — l2asae | TEZAMINAL ATA LADSE \02-09-IN18 {Male x | 
" ine Pia | TUBING, SHRINK kK led. [Hie 5/ee ! Teo rauy! 
Fi aH lp 9t00- oa! PYC TUBING , 22 AWG fl pye-WS/22 | ALPHA a 


een bone me TR sone aD GEE OE 


Datei TERMINAL ; ‘8-22 GA [pezezen 72. 7 LLIN ES WON —_i¢ 


| 
anes Epo 
a 
pot 
= aa 
| | Te ac reRnArE PART | | 


oo a. am | . -~ — 


lcope IDENT. 


ee | one os : , REY, 
Cicer [MODEL /J0X PARTS LIST "32274 PL/3/0/¢-B00 5 


ise kev adacig 


| 


pwr irPy  [AFPROVAL ECR. NO. | DATE «o|smest |} 
MDATOR HARNESS ASSY eres OSL [12-31-74 lor) sucersi 


TIVLE 


[QUANTITY | CIPHER VENDOR NO. F WERDOR GR REFERENCE ; 
pIVEMr TT} paar NO. PESCRIETION: x SPEC. NO. ssiciicarioN’.| besicHAToR:. “21 
a a , ; _ ——— = errr 
; / if 205073 CONNEC TOR 032-09-/4382 {MOLEX 


2D50IS_ | TERMINAL, :093 DIA, CHAIN. |02-09-IIlé 


meme Seo mer ee ene, 


MOLEX 


‘| | j2050/G | TERMINAL, .0973 DIA LOOSE 02-07-1118 _ |MOLEX 
208 405-013 | WIRE, STRANDEDLRPVC, IBAWG, RED | 7/5 5-3 ALPHA 


a 


208405 -012| WIRE, STRANDED LR.PVC, ISAWG, BLK| 7/5 45-2. ALPHA 


L us we | | | 
| i ZIOS55-4223 TEKMINAL 18-22 6A LDIL24+N-7T2Z. WOLLINES WORT 


210417 TUBING, SHRINK F/UZ.B, |HIx~ 3/1G@-UL} ICO RALLY 


ss arent eshdeniiemeia dateoetnenninieeimniehcneane timer ecndoneneararces | roam camernneimiadisioeh amare oe een meee 


| 
, 
ee aes ro 1 a aan +] 
1 
LT eahtemetaniteatey \dudeamaennl : eee a 
AR 
nes Gu. carrer 4 en etre er ne rete r ert er ERE PR SSREAIOS VCE ae ee -~- 
| ares rte ca a RR TRAST SCA st eR NEE AER AED AMPS A eA A AEDES re AE A RET ARETE TEC | 
Ct oostiaeats cetera ocean here cen ou aire lene ce aeaetena mae TY LT TAT CY 


: one ALTERNATE FART | 


$042 COP 


| | CODE IDENT. e 
| MODEL /00Ox PARTS LIST 32274 | PLISIOIG-400] 4 


TITLE PIN ASSEMBLY - | ow eh ell i a | oe Coe SHEET | | 
Fite PROTECT | | OF | SHEETS 


| CIPHER | ie VENDOR NO. VENDOR OR REFERENCE 
_]_|__| PART NO. DESCRIPTION SPEC. NO. | SPECIFICATION | DESIGNATOR 


ere | 
LE! 
f4{ | 
Po ts 
re 21 | |z10z00 | 
rns ae 


2 ee rire 
Eas 


oe 
~ - 


BARE 


ag 
m 
La 


Heh ae 
5043 Colm 


am, 


) 


Cunkc a | CODE IDENT. PL /? p24 02! REV, 
atateal MODEL /06 xX PARTS LIST 32274 | PLZ ( -002| 8 


TITLE OWNG BOODY ata oe DATE SHEET / 


MOUNTING BRACKET ASST 2-15-75 


een QUANTITY CIPHER ; VENDOR NO. VENDOR OR 
001-00 PART NO. 


: = OE ee ease eR BPE aie NORE SOE Wee ee eee SPECIFICATION 
P11 | |731015-401| MOUNTING BRACKET, LOWER! C/PHER 
fect Nal 

(\1|_ (ys10@4-100| GUIDE _- CONT SERVO __| 
- 


O 
be | 
~ 
w 
: m8 
™ 
mm 
ond 
w 


REFERENCE 
DESIGNATOR 


/PHE 


He 
HILF 


CIPHER |. 


WW 
| | 

~~ 

. 

; 

de 

AV 

S 

i a 

8 

S 

a 

x 

Ny 

N 

\N 

S 

S 

~ 

Pr) 
ill, 

sod 


ce a s 


5043 COP 


Cinher | “PARTS LIST nant | PL/3/028-000| 2 | 
: nae eee i MODEL /00 x | 32274 ya 

P TIFLE | IDWNG Boppy |ApPROVAL .C.0.NO, | DATZ {SHEET | 

| PUSH BAR ASSEMBLT —AR RETRA | 7 [DATE )-/6-75 | 247 ST OF | SHEETS 
re pant no grsicnaros 
TTT poe 731008-500| PUSH BAR - ARM RETRACT CTS 7a Ta CIPHER 

Set boron ROLLER PIN, ARM RETRACTOR| =i “s«s| C/PHER 

slat SPACER, NYLON ESTEE 194 
[711 | |731008-800|PUsH PIN, ARM RETRACTOR —— ee CIPHER 

| 9 [2] | leoeeog-o11|SCREW, PAN AD, PHIL 6é3zxif4[ sd 
nines 206605-Oll|SCREW, PAN AD, PHIL 632x5fle| 
71 a 


Ela | leoreoswl Wa SHER FLAT —__ ee | 

73151 | leo760e-o11 WASHER, SPLIT LOCK. = [#GCOT 

a se ee 

cfc | aa ra 
a ee 

ee reqeretas ae ae _ 

es se es ae : 


3043 ¢¥ 


i Fa _ a 


CODE IDENT 
mi PARTS LIST aaa: PL 131037-400 
Cipher fii 


COMPLIANCE ARM BUMPER ASSEMBLY 


~ 

= a 
; 

oO | 
nN 

: ) 
Bs 

< 


Oo 
> 
+ 
m 


DESCRIPTION 


BUMPER BLOCK - MACHINING CIPHER 
731037-100 BUMPER PAD CIPHER 
206412-011 SCREW, PAN HD, PHIL, CAD. 4-40 x 3/4 
207403-011 WASHER, SPLIT LOCK, CAD. # 4 


Z 
5 
4 
0 
6 
7 
8 
9 


bp 
SI Doe WN FO 


S05! COP 


: 
PARTS LIST (abot [Ply asissacon 


HEAD ASSEMBLY - 9 TRACK SH 1 OF 1 


ead /3/000— 007 PLonuetin) RELERS 


a a 5c Ae a CCE 
Se SESSA ¥10F ECO 1344 Ane 


TEM] QTY] CIPHER NO. DESCRIPTION VENDOR NO. | VENDOR [REFERENCE DESIG. 


799008-301 RECORD HEAD, 9TK, SINGLE GAP CIPHER 


710006-200 HEAD SHIM CIPHER 
713008-600 HEAD MOUNT CIPHER 
713003-600 SCREW, AZIMUTH ADJUST CIPHER 
710500-501 CLAMP - CONNECTOR (NATURAL) CIPHER 
710500-503 CLAMP - CONNECTOR (WHT) CIPHER 


WON AO & W DN 


205027 TERMINAL, RECEPT, CRIMP 85967-1 AMP 
205120 CONNECTOR HOUSING 30 PIN 1-86262-1 AMP 


209100-302 TUBING, PVC, BLACK PVC-105-5/16-2-ALPHA (UL SURFACE MARKING 
REQUIRED) 


209990-071 SUPERBONDER 04E LOCTITE CORP 
206404-021 SCREW, FLAT HD,PHIL 100° ,CAD 4-40 x1/4 


209990-072 LOCTITE, SCREWLOCK 222 LOCTITE CORP 


S05! Cae 


~~ ~~ a on a: 


CODE IOENT 
PARTS LIST 32274. [PL 131100-000 


Cipher TITLE - 
Detall Products OPTION LIST - MODEL 100X SH | oF! 


aoe ae NEXT ASSY LTR] DESCRIPTION OWN [DATE ee 
FP t—“‘“‘i‘ia“‘ RK CL Eco 1979 Reve) Pr Vere lA Ne. 


sy 
\ 
ANY 
t 
XY 
© 
m 


PRODUCTION RELEASE [Cid 
ELD [Pye ony | 
ITEM] QTY| CIPHER NO. | DESCRIPTION VENDOR NO. | VENDOR {REFERENCE DESIG. 


OPTIONS AVAILABLE FOR MODEL 100 
131522-000 | SUBSTITUTION P/L 150 IPS CIPHER 
131001-100 | HINGE BLOCK ASSY RH HINGE CIPHER 
131001-200 | HDWR PKG, R.H. HINGING CIPHER 
131002-000 | SUBSTITUTION P/L R.H. HINGING CIPHER 
131003-000 | DUST DOOR ASSY CIPHER 
731001-900 | FILLER STRIP CIPHER 
131022-500 | SUBSTITUTION P/L, FIXED COVER CIPHER 
131019-100 |100X MTG EXTENDER KIT CIPHER 
131009-001 | DUST DOOR INTERLOCK ASSY CIPHER 
131009-002 | DUST DOOR INTERLOCK ASSY WITH/ CIPHER 

SERVICE OVERRIDE SWITCH 


% 
S 
~ 


1 
2 
3 
4 
5 
6 
7 
8 
9 
0 


1 


505! CDP 


CODE IDENT. 


EV. 
( 32274 PL /31505-000)" 5 | 
OWNG ZO00 


aeons E.C.0.NO.} DATE [SHEET / 
: cc 
DATE /-20-75 1037 J2-'2-7S" jor / SHEETS 
VENDOR NO. VENDOR OR REFERENCE 
SPEC. NO. SPECIFICATION | DESIGNATOR 


/ 
ae k ce iee aie | nnn 
TERMMUAL .O99 DA F (REEL 
) TERMINAL. -093 DIA F (L00SE)|O2-O9-IN8 | MOLEX | 
ae rs Be 
LS keel) | zoegosonl wire sTap,/8awe IR PvcwaT | 7155-1 | ALPHA | cash 
| ———————— ee | 
2 ie! | j2meegses|tr-RarCittC*é‘dU 'v'H-Z3M_ | THB 
a ee ees eee eee 
ee en 
a rt ae 
eee eee eee eee eee (eee | 
oe 2 en ee Ee eae 
se 2 ee rrr er ee eee 
es er eee eee ce ee = 
i. 2 ee ene See 
nee 2 ee Se ee eee eee 
ee 2 eee eres ee ee ee : 
oe ee a | Sr enes SNe: es, 
ee ee a ee ee ee, 


“—~ a ~~ -~ 


. = . 
a , — , 3 | = c NT. REV. 
Ciohsr PARTS LIST PL /31 506-000)" | 


Datoi aroducts MODEL /00 x 


ye CALLE ASST-READ-WRITE BOARD 70 [DWNE Boppy|ApPROVAL —|E-C.0.NO. _[steer / 
CONTROL SERVO BOARD JS7 7O JS2 O p | iO2B 2-12 -7o OF / SHEETS 
ven SST —- arene, 
a 205069 | CONNECTOR PLUG (12 PIN)|03-09- 1122 | MOLEX 17, JZO 
(ree )|02-09-11/16 | MOLEX | 
TERMINAL .093 DIA F (oosé)\0e-09-N118 | MOLEX 
eee WIRE. STRDIBAWG IR PYC WHT | 7/55-1 | ALPHA 

| \2loze9-523| Ty-RAP Cd 7B 23M 


65042 Cb 


ke rit om eae. 


CODE IDENT. 


— = | DO 7T REV. 
Cipher PARTS LIST oat PL/3/507-202| "f° 


Atal MODEL lOOXK 
7 ae E. C. o NO. | DATE SHEET / 
Ee S-I3*2S5 lor 3 seers 


TITLE 
TRANSFORMER ASST (US. vy): [DATE /-2/-75 


| QUANTITY | CIPHER VENDOR NO. VENDOR OR REFERENCE 
pala PART NO. DESCRIPTION SPEC. NO. | SPECIFICATION | DESIGNATOR 


ca eEEEEEppUdinalignsinentpsenvennngnseanaeve=dib--ubunguanemescanedipnassvemnsunenpareddiivnnansmap=enemenanenamnsens a apna ne nee NN ened aoe ne Te Ta aL a ae aa Se SS eee RDS rayne aS TRIN SOn Sern n ALIN SN ONS IO IEEE SEDER 


rm 

i ke eR TS A 

[4 [i] 7] [205071 |commecToR RECEPT. | 15 PIN S16 
5111] 11205065 |connecror PluG __€ PIA PID 
6 [islrs|is|zo50/5__ |7ERMINAL, PIN .093 D/A F_ Sp 
TERMINAL PIA 093 DIA F_(Lo0SE 02-09-1118 | MOLEX __ 

Z|6|6|6 |2050/4 | TERMINAL PIN.093D/A M_ (REEL) 02-09-2116 | MOLEX __| 

Za lALTATUcT|2/053 1 


TERMINAL. PIN 093 Did M L003E 


js] | | | a Ti eee Ae 
a lelzlelerosr7 | rosie, sxxmk | W/X- reul/co/Rale 
ee ee ee ee 
—————— 
aaa |e eee 

ES SS 
ie (i ee a Pee 
[aoe la 2a ae eee (ae 
ee ee se 


3043 CDP 


f 


a | = | me oe ee! se om 
Cipher “PARTS LIST PL/3/507-05| 'F 
westwoace MODEL /O0XK CBee C06 a 

7) all Feene DATE |SHEET 2 
: ol ‘ 
TRANSFORMER ASSY (Sv) __|pmes-z-75{ ross [2/27 Jor _ sheers 
QUANTITY | CIPHER ae VENDOR NO. VENDOR OR 
731507-100 


/ TRANSFORMER Pp CUPHER | 
1111205071 |COMNECTOR RECEPT. | 15 PIN |03-09-1/5/ | MOLEX 
[1] 1]205065 lconmecTor PLUG 6 PIN |93-09-2062 | MOLEX - 


5|15|15|2050/5  |7ERMINAL PIN .093D/A F (REELJO2-09-1116 | MocEK | | 
auTet|airi205016  \TERMINAL PIN .093DIA F (loose JOz-09-1118 | MOLEX | 


§043 CDP 


| | CODE IDENT. GO 7! REV. 
PARTS LIST iene PL/3/507-008) 


BWNG Boppy |ARPROVAL EC.0,NO. | Date |sHeEr 
DATE /-7/-7.5 | 103. | 2-13-72Slor SHEETS | 


007008 at: PART NO. SPEC. NO. SPECIFICATION penile Neres | 
/ 73/507-100 | TRANSFORMER Cl erpHER | 
i ee an ae 
es eee i ees 
20507! Molex | J/6 
51117] 1205065 |CONNECTOR PLUG 03-09-2062 | MOLEX - | PII 
6 {isls| |zo50/5 MOLE x 


TERMINAL PIN .093DIA F (00S€ }O2-09- 1118 


MT| |2050/6 


pl zicle| l20sor4a |7eeMinal PW.093DIA M_ (REEL 
Za laa |2/0531 
er ee ae __ 
| ole‘i2'| j2s04s7 | | HIX- Yieul/COPRALY 
ee ee See eee: ee eee | 
oe aa ae 
eee eee es 
ts ee a eee 


5043 CD 


am ~ — | am, ~ 
NS 


Conher : PAR LIST EODPIDEN PL /3/ ; REV. | 
airoacs | MODEL /OOX Mis 32274 | PL/3/508-00I| D 


TITLE |DPWNG Bovoy ADP ROVAL E.C.O.NO. | DATE |[sHeEr / 
POWER £ FILTER BRACKET ASSESS DATE /-/7-75 i 1S Flo | 2-02-75 

Der ec LOU ANTITY CIPHER narere VENDOR NO. VENDOR OR REFERENCE 

Ooi, [| PART NO. PTION SPEC. NO. SPECIFICATION | DESIGNATOR 


[i | | [7508-0i|BeackeT 


re) 
" 
fh 
w 
B 4 
m 
ond 
w 


PC CIPHER _| 
[|_| |799005-0I|F/LTER-EMI SAMP | |CIPHER | 
1205074 |CONNECTOR RECEPT, 3 PIN 
6S LT | [203066 |connecror RECEPT. 6 PIN 
6/9 SOS OLS TeRMlts PUL O88 EEE) O2-O8-1116 | MOLEX 
6alau| | [205016 |7ERMINAL PIN .093DIA F Loose | 
plz [il | lemse-c6z| ruse, slo-Blo, 6.254 | 3/3625 | LITrEWUIE 
|| | |210227 | FUSEHOLDER 
19 |i] | |2/0208 
HO! 
206609-03I| SCREW SOC HD CAR STLCAD_ |6-32x Hie | 
5| | |206604-0il| SCREW SOC HD CAP stt,caD |632x 14 | 
31 | |/319/0-700| STANDOFF, HINGED | CL CIPHER | 
(ax = eas meee 
3| | |2/0555-032| TERMINAL, FULL INSUL ——|SOS300F _|WOLLINGSWORTH 
a ee Se nee peo ES HOLUNGSWoRTA 
2|_ | |207605-02l| WASHER, FLAT Ea (ee 
1202004 [DIODE RECTIFIER __——— | MDA-980-1 |MOTOROLA | C 


{~ 


ill 


= 
ry 


xX 
= \9 


Ww 


, 


5043 CDP 


i Cr — CODE IDENT. REV. 
TITLE ae E.C.0.NO. | DATE SHEET 7 
| ae Jf FILTER BRACKET ASST DATE /-/7-75 IS™4la JS rle 7° SHEETS 
tempo —T | paar wo. | __—Pesenterion | “Spree noe _| seeciticarion_| cre 
a Aan gasses oi] WIRE, $7RD 18AWG TR PVC WHT | 7/55-/ | ALPHA | 
2123") | WIRE, STRD, 184WG,1R,PYC, BLK | 7/55-2 | ALPHA 
122 Tein /3/013-300| JUMPER ASSY | LCI PHER 

206605-011| SCREW, PANHD, PHIL,CAD. |6-32x Sel 
: | T2ote08-o1) SCREW, PAN HD, PHIL, CAD pm-S2xevez fo 
iz5{8| \207602-011| WASHER, SPLIT LOCK #6 | | 
2611} | |207608-021| WASHER, FLAT, SMALL PATTERN |GET 
i272" 2DB 405-14] WIRE, STRD, IB AWG, IR PVC, GRN 


(2.8 leer 1331530-300 [SCHEMATIC ,PWBASST,PWR SUP| ——s [CIPHER 
it ae See Se 


30161 | 1210417 TUBING, SHRINK 


5042 CDi 


. 


/ : | -_ a -~ am, 
ae ae ) 3 300 REV. 
: Doo tireauce MODEL 1/00 PARTS LIST [ 32274 PL Cus | - | 
PVITLE awe IOWNG Boppy |APPROVAL E.C.0.NO. | DATE {SHEET / = | 
SUM PER ASSEMBLT DATE 2-4-75 LO ne 2-17-75" OF / SHEETS 
/|_ | [2/0575 |PIN , RECEPTACLE (Loore / |EI5/3 -/ AMP 
205023 |P/IN, RECEPTACLE (REEL 350/18 9-1 AMP 


RI88S/S HOLLINGSWORTH 


im, 
s a : 


. 
| 


Bh jp pee 
5 lag) | leogers-ol2| W/RE STRD Z2AWGIR.PUC BLK | 7/5 1-2 


Vist 


ALPHA 


co rIGENT PREV. i 


Ot MODEL i 

Ginter [went PARTS LIST 32274 | PLIZISO9 - Sa] re 

Ua. “ep TS ae ‘ é 
TITLE ; APPROVAL reCLO.NO. | DATE 75H 

| TRANSFORMER ASSY- | S Lys amera lors ek 

[ LA OOK, +S LY Li Cer OF % $HEITS 

re CIPHER VENDOR NO. VENDOR OF aereaane E Tee 

: a ee eee 


ppt | | 1 |799008-200) TRANSFORMER | CIPHER | 


+ Sameera = cepmannmnae «Gh aateatiarine caterer ent en eC PATE DSS PTE A TET BS oe oleae 


ql $2OSOTI CONNECTOR RECEPT. ‘IS PIN §3-05-NS1 MOLEX 


) | [2056S [CONNECTOR PLUG (o FIN D3-09-2062 | 


1s AS 1S |ZOSOIS TERM. PIN .OSSDIA FF (REEL) |02-09- 11) 


Scheie, Cee ee oo 


pit {att |Z0S01 TERM. PIN .O93 DIA F  (LOOSED|02-0S-1NB 
pf} 


GiG|G6 iZosolt+ TERM. PIN .OS3 DIR M_— (REEL) [02-O35- ZIIlb 


7@ Jaur ALE 2105 31 TERM. PIN .093 DIA M (LOOSE) [02-09-2N&B =f MOLEN | 


tee 


2'y2']21ID417 =| TUBING, SHRINK ~ - WIX> 3/lb VL = {CO / RALLY 


t ) 
’ i 7 ‘ 

ne eaten ad re general 

SRT ROI ‘ 
© ‘ 
H+ | 
: cL LEME IIT LEASE ETAL I CORI SSP IEA AOD OEY SS EBIEISRES POLED SE APTA TN TOSS OSTA SASET | — AF We AN SINTON NT IORI 
nm PE LED IED ELE TINE | 


5042 -C0P 


-_ ~ a | a am, 
a : EIDENT, 
| ie te MODEL [cons IDENT, on PRE | 
Cipas 100 * PARTS LIST pee | PLI31509 = 208 A 
TITLE 3 | DATE |SueeT 7 1 
TRANSFORMER ASSY ~ (00K 45 TPs Or 3 sets} 


GUANTITY T CipHER VENDOR NO. | VENDOR OR REFERENCE 
4FTSTG] parr no. DESCRIETION SPEC. NO. SPECIFICATION | DESIGNATOR } 


ee ee ae = ee eee 
eo = , 
| } | > - |} I SSO00R-200Q) TRANSFORMER ; P| QIPH FIZ, 


CONNECT RECEPT. 
CONNECT PLUG ; lo PIN |A3-09-20L2 


TERM, PIN .OS3DIA F (REEL) {02-09- IIb 


TERM, PIN .OS3DIA- F- (Loose) 07-03-1118 


IS PIN [08-03-1151 MOLEX J Ibo 
ZOS Olle 


saan ms 
7 | Gs | (og |20S014 TERM, PIN .OS3 DIA M. (REEL) O2-O03- Lill 7 
ne [axfarfzvoss TERM, PIN) .OS3 DIA M (00SE_) 02-09-2118 
$——— ~- , . , 


2'12'|210 417 TUBING | SHRINK 


CULEPE 
rt of 


|| 
r | 


5043 COP 


OO8 i 


tame tee | | MODE 4 ICOns IDENT. eres ar) 
( ener Pac PARTS LIST | aza7q | PLI3'S eee A 


a . ; 7 coves | O ® x 
"TUT LE ] | ; APPROVAL | [E-C.0. 19, |: i SHEET 
WY oa RO ONE 1 ey f 
QUANTITY CIPHER 1 VENEZOR NO, VENDOR CR etry aes 
vt PAST NO. SPEC. NO. SPECIFICATION | SEISIGNAZOR 
WS eae ; enon _| serciricarton_| cesiouaron 
| rs 200; TR ANSFORME &. | | CIPRER | 
eee: See eee 


ae ero arteries 


2ZOSO71 CONNECTOR RECEPT )S” PIN 03-03-HS) MOLE * 


Se eaanammendigeaias ademas ema 


TOSOLS |CONNECTOR PLUG Go PIN |O3-O9- 202 | 


aaa 
O02-O05-I\'bo | 


O7-O3-JINB i 


IZOSOVS 


ne eee aoentent 


2ZOS Dile 


TERM. PIN .OS3DIR- F REEL 


TERM PIN .OS3DIA F LOOSE 


REEL O2-03-ZL1\ 


-O33DIAR M 


TERM PIN 


O02-039-218 MOLE WK 


O3S3DIR M LOOSE 


TERM PIN 


1CO 7 RALLN 


HIM= S/ib UL 


5043 COR 


Eve] revision secono 
TAT REvViseD ke 
[sleek io¢a 
Ec8 '+28& 


ID] ECO 1537 


Boal 
BGGUO 
Neg 


= 
Be 


FEMALE JACKSCRKEW 
THIS END 


& CONNECTOR 
> PLCS 


POST,MDd 2 REF 
POST EAR SIDE. 


MOD 2 


==6 
FE ACTIONAL re A DAPTER AY Ss S Y = 
SINGLE GAP STK 


a ‘ ‘ ieeucan DATE DRAWING NUMBER REV. 
(eae ae | —_—_— 1315 ¢0-O00 D 


RELEASED | 


i fo sen boepie PARTS LIST CONE IDENT. PL /3/540-0u REV. 
Set oa eee - Py y 
| et bpretucss | MOpEeL SOO xX 32274 | J Y i i 


ie DWN3 Boovy Sit ahaa SHEET / 

| APAPTOR ASST ~ SINGLE GAP_FTK__|Pate/-2/-75| * ia-¥#:- 15 Jor / SHEETS 
| QUANTITY CIPHER | VENDOR NO. VENDOR OR REFERENCE 

EMD Tf] part NO. | DESCRIPTION SPEC. NO. SPECIFICATION | DESIGNATOR 


| |731540-100| PWB ADAPTOR C/ PHER 

| (20506 |-500| CONNECTOR SRE-29-SD4JT|AMPHENOL | | 
| (205030-600 FOsT, MOD 2 KEEL AMP aia 
700071 G06] RES,F7x coup, geow hw, 67 


ke 
Pd 


+ 


HAT 


- 


5043 ¢o? 


| Scher | PARTS LIST | PL /3/ 0G 
Dies. | MODEL /00x A 1S 32274 622-000) & 


| .| pare [sweer ) 
ASST | S-/4e- lor 2 sueers 


P TITLE 
| OTS Bo 7 
iTITY VENDOR OR REFERENCE . 


PQUANTITY CIPHER 
PART NO. SPECIFICATION DESIGNATOR 


NS] IA 
%| |S 
1 
fr de 
x A 


~ 
~ 
= 
N 
x 
o 
S 
: 
ec 
- 
Ly 
8 
A) 
N 
~ 
Nm 
NI 
: 
N 
~ 


\2/0163%500| LAMP ‘AGED SELECTED” \|OLUSASIS |OSHINO LAMP 
|_|?31017-800 | BRACKET, Eot/tor m7— | CC PHER 
| _|2/0/56-500| BASE, LAMP 
|2bees 88 TY -RAP TYB-23 M 


__|__|206404-011| SCREW, PAN HD PHIL CAD __|4-40x Ya | | 
|_| |207403-011| WASHER LOCK SPLIT CAD cc 2 ee ee 
~ | 1207402-02 | WASHER, FLAT ici a (en 
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VW, 5%  |RCROTGLBZIM |MIL-R-39008 [R40 
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MODEL ~~ [CODE IDENT. REV. 
a PARTS LIST PL1314.24--0.)x ka 


Crhoer 


Datas Prony cis 


Tite ey ae ee ee lown 2.D.C, [APPROVAL DATE | SHEET | 7. 
Pylloobie sey DATE 794 El W WR TARR 2027 7-2- Cb \or|% sueets 


PQUANTITY T cipuer VENDOR NO. VENDOR OR REFERENCE 
ee 00 “Oi _|_ Part ae ee |_SPEC. NO. _| SPECIFICATION DESIGNATOR 
Wea i SS 

LL | 

Cn ——, 

rc racine 

a. . ae “ 


EAS g-120 | HEAT SINK COMPOUND 
172 (24: a6 TRANSIFAL, TOS TTIT- 4A THERMALOY 
pts S HEATSINK . TOP HAT TXBF-032-025B] — 1ERC 


ee PGES 
IEE macoenF A-40xX 2) 
+ ae el 207402021] WASHER, FLAT-CAD | ee rae 
1718 |8 Be WASHER, CPLIT-LOCK = CAD | Pea UT 
eee 2ON05-Cal] WASHER, INT. STAR LOCK CADI| 0-32 | —~™ 
I 5 


Pad AS a Gal) NUT HEX RADIO TAT Aa 1 
yfecfeel jaoeec's oi] SCREW. PAN HD. PHIL- CAD EAA 
207604-O8N NUT, HEX) RADIO FAP CRO I _ 


SCREW, PAN WD, PHIL: CAD I 


eat 207NG = WASHER, INT. STAR LOCK + 


jas|: [2] eo7ioe-a54 NUT, HEY CAD 1 
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eel 


——+--—1. 


LnA®»® f#RD 


gv bom. . | Mopet CODE IDENT. 


Dates Products 


BE a, ae es nag et eee IOWN R.D.C. |APPROVAL 
[WE Ade Y-CON Ti /, oye pare 7-24-75], K, TARE 


cag LAUANTITY 


. 
~ 


E.C.0. NO. DATE 


C027 | F-2-FE \o#/3 sucers 


DOR NO. VENDOR OR REFERENCE 
EC. NO. SPECIFICATION DESIGNATOR 


VEN 
SP 


DESCRIPTION 


IZOD [VAL LY 


ee 
\ wpe 4 
} t 
ray 
aie 


| | = 


(3) S7/FFENER 


(2) SocKerT 7) conmecror, Pius Li\ 2 


(8) PN TERM, mace (/2) (4) RETAINER 


PwB /TEM / REF . as 
fee (4 PLACES) 
SECTION _A-A MALE PIN 
(2 PLACES) G 
— ; ¢ —s $ ms f me 5 wiTeH 


ae ‘ ‘ Se — 5 ee a ie A i . iat i gigs 4 coe u . : b : q LOVER. 
“Ved mats iu fale 
PwB (/) 


ITEM 7 (REF) 
/TEM 8(REF) 


7/1 
5/¢ 
3/A 
Pit. 
Gl2 
4/8 
2/8 


ITEM 2 (REF 


(09) -/BER WASHER (2) 
2 PLACES (P21 f P22 


9 TRACK—e © ~ 


MALE PIN 


(9) CONNECTOR LA 


(30) WASHER, FL (4) 


TEST POINT TERM. 


(2) STIFFENER 
Q1) staNDoFe (2) QTY (@7) FOR -O/ -012,-015,-016 ASSY 
(2 PLACES) QTY (77) FOR -013,- O14,-0/7,-01/8 ASSY (Q2)seREew (3) 
(25) wor (3) 
(QG)wasner, FLar (3) 
(27) WASHER, ocx (3) 


REF DWG ONLY — SEE PLL 
Avon pene’ One 225” PART W0., DASH WO. $ REVISION LETTER FOR ASSY DASH NO_¢ REV LTR. 


TOLERANCES ene 
3. ASSY SHOWN /S_A FULLY LOADED PWB, FOR SPECIFIC CONFIGURATIONS SEE wasetiaa resin Cipher 35 
THE ge iol Llp hes Bae) oe oie NUMBER. PARTS NOT NEEDED es er ane | oa tabs PITT 
WiLL BE OMIT. URIN RICATION OF ASSY. peaw : ee 
ay INSTALL CONNECTORS ON FARSIDE OF BO. DISCARD KOPF uewish eb WiTti : MODEL /00X FULL [9 ee | 
CONNECTOR # REPLACE WITH WASHER (ITEM 30) & NUT(ITEM 9) reaction ™" PWE ASSY- aaa: 
LINMARK EACH CONNECTOR WITH fR COLORED PAINT DOT AS FOLLOWS: see _RERKD/ WRITE OR READ AFTER 
P20 = GREEN ; P2/ = RED; P22 = YELLOW. 
NOTES + 
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PWB ASSY - R/W or RAW 


DESCRIPTION 


AFTER WRITE 
AFTER WRITE 
A R WRITE 
WRITE 


WRITE 


WR 


WRITE 
A FR WRITE 
WRI 


AFTER WRITE 


L205) 25 EPS 
Zo. 45> IPS 
1265 325-125 
25. = 45 IPS 
12e5: = 25 LPS 


7_TRACK, READ/WRITE, 25 - 45 IPS 
12.5 - 25 IPS 


20.5 5/249 LPS 
75 IPS 
75 IPS 
45 IPS 


; 75_IPS 


CODE 
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MODEL 100X 


131512-000 
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» 
> 
5 3 
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REV 
SH. 1 oF ! WV 


DATE 


, CODE IDENT | 
Ci PARTS LIST 30074 |PL  131512-0xx 
wi Prececs TITLE = bwB ASSEMBLY - READ/WRITE OR READ AFTER WRITE MODEL REV 
MBLY - | 100% SHY OFZ2 


[NEXT ASSY [LTR] DESCRIPTION [own oare| app [oare 
Ps Teo ese Teal od 

[Tt [eco 745 Ws Pie? bk 
[urea mee GE bata Pe 
[v [eco tres day Pahl Pie? 
| 
| 
| 
| 


DWN HF JOANSON pare 


pwoifeco tae A GE ee 
[Zz [eco 1938 ie BY 

__l4a | eco 795¢ ‘EY WG 8* 
ee CL <2 2 A 


DAG NO. TT AUMPERTARLE 


A-BC-D, E-&,H-J,L-M, PIN 3 TO PINII 
Nib PIS ¥ TO PINIO OCF £T.C.18 


ee = ee RT SRY ERS A RENIN me Say rE 


nae oar tae aemtli eea Meat decanter ERT a = DO ON eR COONS Se A: 


po 
OF RiVS,V21,123,125,127,12 9,131,133) 35, 
PIN G YO PIN I* OF T.C. 23 
A~B,C-D, E~ G) H-JS,PnG to 14 of T.c,23 Loe, 


505! A a = 


NOTE: UNDERLINED REFERENCE DESIGNATORS INDICATE MULTIPLE USAGE PARTS FOR TRACKS 


i , : ODE IDENT. | ! 
Cirhs Meine: 100% PARTS LIST 32274 | PL 131512-o0xx 


3 : , E.C.0,NO. | DATE SHEET . 
THWLE §=pwB ASSEMBLY - READ - AFTER - WRITE DW _. [RPPROVAL C.0 | EET 2 
-011 &-012, 7 TRACK DATE 4.75 | » fo 1480 | 8-/7-4 lor zzsneers 


QUANTITY CIPHER VENDOR NO. VENDOR OR REFERENCE 
TEM Tibia] Part No. ESecRIm ior SPEC. NO. | SPECIFICATION | DESIGNATOR 
peperyersny aed sse  an RereanCRr SEE errs ppree _— . Grrereyemr mers . ne eae meta epee tes a eT eee 


‘Whee 9 ee wT er ee we aa ——— 2 


1ql 31512-100 | PW BOARD-READ/WRITE 
141 31510-500 | STIFFENER, LONG 
141 31510-400 | STIFFENER BAR 
4]4 31501-300 | RETAINER, P/C CONNECTOR 
242 735000-402 }| SPACER 
67] 67 205026 TEST POINT, .058 DIA . 61181-2 
1]l 05068 CONNECTOR, PLUG (12PIN) a 03-09-2121 
12] 12 205012 PIN TERMINALS, MALE, .093 DIA 02-09-2134 
2] 2 205061 CONNECTOR, DIP SOLDER PINS  — |[SRE-29-PD4J 
1 jl 210807 _ | SWITCH, DUAL-IN-LINE 
1]l RPO05201 SWITCH, COVER 
242 211002 SOCKET, 14 PIN, DIP CA-14S-10SD CKT ASSY CORP]|XU129,130 
1 131511-002 | SPEED KIT - 7TK, 12.5-25 IPS CIPHER 
1 31511-001 | SPEED KIT - 7TK, 25-45 IPS CIPHER 
41} 41 201105-010 | CAP, DISC, .01UF, 500V 5HKS-S10 . ~~ {SPRAGUE - 1C25-28,31,118 
-129 
21) 21 201120-500 | CAP, DIP MICA, 5PF,300V,+%PF D153C050D0 SANGAMO C4,9,130 
8 18 PO01121-220 | CAP, DIP MICA, 22PF, 300V, 5% D153E220J0 SANGAMO C1I2,111 
242 201121-470 | CAP, DIP MICA, 47PF, 300V, 5% D153E470J0 SANGAMO C21,22 
8 | 8 01122-220 | CAP, DIP MICA, 220PF, 300V, 5% |D153E221J0 SANGAMO C17,20 
ae 2P01122-300 | CAP, DIP MICA, 300PF, 300V, 5% |D153E301J0 SANGAMO 
14] 14 201122-510 | CAP, DIP MICA, 510PF, 300V, 5% {D153E511J0 SANGAMO 
14414, ~@01122-680 | CAP, DIP MICA, 680PF, 300V, 5% |D153E681J70 SANGAMO 
Lil 201148-001 | CAP, POLYCARB, .OO1UF, 50V, 5% [625B1A102J ELECTROCUBE 
1jl 201148-470 | CAP, POLYCARB, .47UF, 50V, 5% [|625B1A474J ELECTROCUBE 
Lik d 201158-001 | CAP, MYLAR, .OO1UF, 100V, 103% ~1C8 
13] 13} (201159-100 | CAP, MYLAR, .01UF, 100V, 10% — C13 ,29,30,112- 
r5 
1/1 201159-470 } CAP, MYLAR, .047UF, 100V, 10% C110 


5043 CDP 


ODE IDENT. 
MODEL 100X PARTS LIST 32274 1]PL 131512-0xx 


FIVE pice, Reena ena AER ce Rae E.C.0.NO.[ DATE |sHEET 3 
\480 [38-7776 lorz Zsueers 


-O1l1 &-012, 7 TRACK 


QUANTITY | CIPHER VENDOR NO. VENDOR OR REFERENCE 
EMD PLA __|_PART NO. perc err tor SPEC. NO. SPECIFICATION | DESIGNATOR 
33 _ 


CS13BF105K MIL-C-26655 {|C1,2,5,10,117 
CS13BB476K MIL-C-26655 |Cl6,116 


CAP, TANT, 1UF, 35V, 10% 
CAP, TANT, 47UF, 6V, 10% 


1N914 CR1-16,100 


DIODE 


TRANSISTOR, PNP 2N3702 Q3,2,7,8,119 
TRANSISTOR, NPN 2N3704 Q1,4,5,6,104 
-117,120 
TRANSISTOR, PNP, AUDIO MPS6562 MOTOROLA Q118 
1 RES, MF, 1.00K, 1/10W, 13% RN55D1001F MIL-R-10509 R37 
1 RES, MF, 2.21K, 1/10W, 13 RN55D2211F MIL-R-10509 R38 
1 RES, MF, 21.50K, 1/10W, 13% RN55D2152F MIL-R-10509 R186 
2 RES, MF, 5.11K, 1/10W, 13 RN55D5111F MIL-R-10509 R41,43 
14 RES, MF, 5.62K, 1/10W, 13 RN55D5621F MIL-R-10509 R9,10 
y 14 RES, MF, 10.00K, 1/10W, 13 RN55D1002F MIL-R-10509 R14,16, 
7 200014-182] RES, MF, 18.20K, 1/10W, 13% RN55D1822F MIL-R-10509 R15 
7 200014-332] RES, MF, 33.20K, 1/10W, 18% RN55D3322F MIL-R-10509 R22 
7 200014-432] RES, MF, 43.20K, 1/10W, 13% RN55D4322F MIL-R-10509 R18 
1 200071-120] RES, FIX, COMP, 120HM, 1/4W, 5%]RCRO7G120JM MIL-R-39008 R163 
7 200071-470] RES, FIX, COMP, 470HM, 1/4W, 5%]RCRO7G470JM MIL-R-39008 R21 
y 1 200072-100} RES, FIX, COMP, 1000HM,1/4W, 5%]RCRO7G101JM MIL-R-39008 R17,24 
7 200072-120] RES, FIX, COMP, 1200HM,1/4W, 5%{RCRO7G121J3M MIL-R-39008 R156-162 
200072-220] RES, FIX, COMP, 2200HM,1/4W, 5%]RCRO7G2210M MIL-R-39008 R32 
200072-470] RES, FIX, COMP, 4700HM,1/4W, 5%]RCRO7G4710M MIL-R-39008 R31,39,166,172 
200072-680] RES, FIX, COMP, 6800HM,1/4W, 5%|RCRO7G681JM MIL-R-39008 | R13,140-153 


MIL-R-39008 | R6,26,27,28,48 


49,51,164, 


200073-100 FIX, COMP, 1K, 1/4W, 5%  |RCRO7G1029M 


5043 CDP 


—= ODE IDENT. REV. 
Cimhor MODEL 100X PARTS LIST 132274] PL 131512-0xx 
Dete § Prsdects 
TITLE pwB ASSEMBLY - READ - AFTER - WRITE DWN 1 - E.C.0.NO. | DATE | SHEET 4 
-O0ll1 &-012, 7 TRACK fy IA8O_ | 8~-/7-76 \oF2 ZsHEErs 
“QUANTITY VENDOR NO. VENDOR OR REFERENCE 
AlInlaA.| DESCRIPTION SPEC. NO. SPECIFICATION | DESIGNATOR 
eee en ie em cprememnem ; —— os ———— a 
ITEM 62 CONTINUED FROM SH. 3 R168-171,173, 
175,182-185 
187 
21} 2 200073-150 | RES, FIX, COMP, 1.5K, 1/4W, 5% {RCRO7G152J0M MIL-R-39008 R4,11,19 
242 200073-220 | RES, FIX, COMP, 2.2K, 1/4W, 5% |RCRO7G222JM MIL-R-39008 R36,165 
9} 9 200073-470 | RES, FIX, COMP, 4.7K, 1/4W, 5% |RCRO7G4729M MIL-R-39008 |R29,34,35 
1/1 00073-820] RES, FIX, COMP, 8.2K, 1/4W, 5% |RCRO7G822JM MIL-R-39008 
21) 2 200074-100 | RES, FIX, COMP, 10K, 1/4W, 5% |RCRO7G103JM MIL-R-39008 
1jl 200074-150 | RES, FIX, COMP, 15K, 1/4W, 5% RCRO7G153JM MIL-R-39008 
242 200074-270 |} RES, FIX, COMP, 27K, 1/4W, 53% RCRO7G273JM MIL-R~-39008 
14) 1 200074-430-+ RES, FIX, COMP, 43K, 1/4W, 5% |RCRO7G433JM MIL-R-39008 
717 200074-470 | RES, FIX, COMP, 47K, 1/4W, 5% RCRO7G473J3M MIL-R-39008 
117 200074-560 | RES, FIX, COMP, 56K, 1/4W, 5% {|RCRO7G563JM MIL-R-39008 
747 00075-100 | RES, FIX, COMP, 100K,1/4W, 5% RCRO7G104JM MIL-R-39008 
i ae 00075-330] RES, FIX, COMP, 330K,1/4W, 5% |RCRO7G334JM MIL-R-39008 
1{1 200081-510 | RES, FIX, COMP, 510HM,1/2W,5% {RCR20G510JM MIL-R-39008 
717 200204-100 | RES, VARIABLE, 10K, 5% ET34P103g ELECTRA R123,125,127 
MIDLAND 129,131,133 
135 
-9 | 9 200204-200 | RES, VARIABLE, 20K, 5% ET34P203J 
R7 , 40,42 
lil 205250-500 | RESISTOR PACK, 220 OHM 899-1-220 U129 
lil 205250-600 | RESISTOR PACK, 330 OHM 899-1-330 U130 
919 03017 I.C., HEX INVERTER, DIP SN15836N TEXAS INST. U11,13,16,100 


5043 CDP 


103,105,123 
124,125 


ODE IDENT. DB 
MODEL 100X PARTS LIST 32274 L i31512- OXX 


Prodicts 
care E.C.O. NO. DATE SHEET 
PWB ASSEMBLY - READ - AFTER - WRITE Cae = 
-O1l & ~012, 7 TRACK dees 1980 | &-/7-% lor? sueers 


VENDOR NO. VENDOR REFERENCE 
DETCRIPTION SPEC. NO. SPECIFICATION. DESIGNATOR 


ee 


QUAD 2 INPUT, DIP SN15846N TEXAS INST. U9,12,15,21, 
22,106,107,109 
110 


QUAD 2 INPUT, DIP SN7438 TEXAS INST. |U128 

DUAL J-K FLIP-FLOP DIP SN7476N TEXAS INST. [U119,120,121 
127 

DUAL BUFFER, DIP SN15844N . |TEXAS INST. |U4-8,14,101, 
104 

MONOSTABLE, DIP F9601PC FAIRCHILD U17,19,20,23, 


102,111-117 


I.C., OP-AMP 709 HC FAIRCHILD U1l-3 
WASHER, FLAT - FIBRE H.H. SMITH aes 
STANDOFF, HEX - BRASS 1/8 AMATOM 
SCREW, PAN, PHIL, STL, CAD. 
SCREW, PAN, PHIL, STL, CAD. 
06410-011] SCREW, PAN, PHIL, STL, CAD. 
207406-081 | NUT, HEX, RADIO, STL, CAD. 
WASHER, FLAT, STL, CAD. SM. PAT 
.260 MAX O.D. 
WASHER, SPLIT LOCK, STL, CAD. 
LABEL ASSY. 
WASHER, FIBER 


WW B&H WL oO Nh 


SCHEMATIC, READ/WRITE, RAW 
PWB ASSY, READ/WRITE, RAW 


5043 Chm 


‘UNDERLINED REFERENCE DESIGNATORS INDICATE MULTIPLE USAGE PARTS FOR TRACKS 


ODE IDENT. REV, 

Ciphor MODEL 100X PARTS a 32274 L i31512-oxx [AB 

THTLE = bWB ASSEMBLY - READ - AFTER - WRITE ROVE oe. eno [i rere SHEET. C 
fate A 80 8-17-76 lor 2 2 SHEETS 


-013 &-014, 9 TRACK 
QUANTITY VENDOR REFERENCE 
DESCRIPTION erect icati@n DESIGNATOR 


NOTE: 


VENDOR NO 
SPEC. NO. 


5043 COP 


Ht i ja 731512- 100 PW BOARD- D-READ/WRITE CIPHER 
, 2 a (731510-500 | STIFFENER, LONG CIPHER 
3 1]jl 31510-400 STIFFENER .BAR CIPHER 
4 41,4 31501-300 | RETAINER, P/C CONNECTOR CIPHER 
5 242 359000-402 | SPACER CIPHER 
6 77) 7 205026 TEST POINT, .058 DIA. 61181-2 AMP 
- lfl 205068 CONNECTOR, PLUG (12 PIN) 03-09-2121 MOLEX P20 
8 12} 12 205012 PIN TERMINALS, MALE, .093 DIA. 02-09-2134 MOLEX (P20) 
9 2] 2 05061 CONNECTOR, DIP SOLDER PINS SRE-29-PD4J WINCHESTER P21522 
Lil 210807 SWITCH, DUAL-IN-LINE 435166-2 AMP SWl 
lydl 05201 SWITCH, COVER 435489-1 AMP (SW1) 
2][2 11002 SOCKET, 14 PIN, DIP CA-14S-10SD CKT ASSY CORPXU129,130 
1 131512-902 | SPEED KIT -9TK, 12.5-25 IPS CIPHER 
1 131512-901 ] SPEED KIT -9TK, 25 - 45 IPS CIPHER 
49} 49 201105-010 | CAP, DISC, .O1UF, 500V, 5HKS-S10 SPRAGUE }C25-28,31,118 
1 ae 
27) 27 201120-500 | CAP, DIP MICA, 5PF, 300V,+PF D153C050D0 SANGAMO 
10} 10 201121-220 | CAP, DIP MICA, 22PF, 300V, 53% D153E220J0 SANGAMO 
2 \2 P01121-470 , CAP, DIP MICA, 47PF, 300V, 53 D153E470J0 SANGAMO 
LO} 10 201122-220 | CAP, DIP MICA, 220PF, 300V, 5% D153E22190 SANGAMO 
2149 P0O1122-300 | CAP, DIP MICA, 300PF, 300V, 5% D153E301J30 SANGAMO 
18} 18 y01122-510 | CAP, DIP MICA, 510PF, 300V, 5% D153E511J0 SANGAMO 
18} 18} 201122-680 | CAP, DIP MICA, 680PF, 300V, 5% D153E681J30 SANGAMO 
Lil 201148,001 | CAP, POLYCARB, .00O1UF, 50V, 5% 625B1A1029 ELECTROCUBE 
1ljl 201148-470 | CAP, POLYCARB, .47UF, 50V, 5% 625B1A474I ELECTROCUBE 
9 |9 201158-001 | CAP, MYLAR, .OO1UF, 100V, 10% WMF1D1 
15, 15 201159-100 | CAP, MYLAR, .O1UF, 100V, 10% WMF1S1 ee nee 
nae ee 201159-470 | CAP, MYLAR, .047UF, 100V, 10% WMF1S47 C110 


Crcher 


Oo) vocrets 


TIVLE §=6pws ASSEMBLY - READ - AFTER - WRITE pies 


-013 &-014, 9 TRACK 
01160-100 
01161-470 


VENDOR NO. 
SPEC. NO. 


DESCRIPTION 


CS13BF105K 
CS13BB476K 


CAP, TANT, LF, 35V, 108% 
CAP, TANT, 47UF, 6V, 10% 


202018 DIODE 1N914 


TRANSISTOR, PNP 
TRANSISTOR, NPN 


2N3792 
2N3704 


MPS6562 


TRANSISTOR, PNP, AUDIO 


1Lfl RES, MF, 1.00K, 1/10W, 13 RNSSDILOOLF 
L Ele RES, MF, 2.21K, 1/10W, 13% RN55D2211F 
1jJl RES, MF, 21.50K, 1/10W, 13% RN55D2152F 
212 RES, MF, 5.11K, 1/10W, 13% RNS5S5D5111F 
18] 13 RES, MF, 5.62K, 1/10W, 13% RN55D5621F 
18] 1 RES, MF, 10.00K, 1/10W, 13 RN55D1002F 
919] RES, MF, 18.20K, 1/10W, 13% RN55D1822F 
919 200014-332 RES, MF, 33.20K, 1/10W, 13 RN55D3322F 
919 200014-432 |] RES, Mr, 43.20K, 1/10W, 13% RN55D4322F 


l 200071-120 | RES, FIX, COMP, 12 OHM, 1/4w,5%] RCRO7G1200M 
9 200071-470 | RES, FIX, COMP, 47 OHM, 1/4W,5%| RCRO7G4700M 
18 RES, FIX, COMP, 100 OHM,1/4W,5%| RCRO7G101JM 
9 RES, FIX, COMP, 120 OHM,1/4W,5%] RCRO7G121JM 
i RES, FIX, COMP, 220 OHM,1/4W,5%] RCRO7G2210M 
1 RES, FIX, COMP, 479 OHM,1/4W,5%] RCRO7G4710M 
2 00072-680 } RES, FIX, COMP, 680 OHM,1/4W,5%}] RCRO7G681JM 
5 200073-100 | RES, FIX, COMP, 1K, 1/4W, 5% RCRO7G102JM 


5043 CDP 


we 


SPECIFICATION 


Se ee ee ee ame a ee es eee — ae 


VENDOR OR 


MIL-C-26655 
MIL-C-26655 


MOTOROLA 


MIL-R-10509 
MIL-R-10509 
MIL-R-10509 
MIL-R-10509 
MIL-R-10509 
MIL-R-10509 
MIL-R-10509 
MIL-R-10509 
MIL-R-10509 


MIL-R-39008 
MIL-~R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 


ODE IDENT. REV. 
MODEL 100X PARTS LIST 32274 | PL 131512-o0xx AE. | 
es  |e.c.o.NO. | DATE SHEET 7 
IVSO Oct GB lor? - SHEETS 


REFERENCE 
DESIGNATOR 


Cl, 279440 ¢L17 


C16, 116 


CR1-16,100 


R163 
R21 

R17 ,24 
R154-162 

R32 
R31,39,166,172 


R13,136-153 


R6,26,27,28, 
48,49,51,164, 
168-171,173, 
175 ,182-185 18} 


Cinheor PARTS LIST 
Oete |, Preducts 


MODEL 100X 


ODE IDENT. REV. 
132274 | PL 131512-0xx |F8 


DATE SHEET 


PWB ASSEMBLY - READ - AFTER - WRITE DWN pe EO NO: 
-013 &-014, 9 TRACK DATE. : 1980 | -/7-76 lor 22 seers 
QUANTITY VENDOR NO. VENDOR OR REFERENCE 
a eee eam BCECRIPTION SPEC. NO. SPECIFICATION DESIGNATOR 
271 2 200073-150] RES, COMP, RCRO7G1520M MIL-R-39008 |R4,11,19 
2/2 200073-220 | RES, COMP, RCRO7G222JM MIL-R-39008 |R36,165 — 
Wl 200073-470 | RES, COMP, RCRO7G4720M MIL-R-39008 |R29,34,35 
1]l 200073-820 | RES, COMP, RCRO7G822JM MIL-R-39008 | R174 
27] 2 200074-100 COMP, RCRO7G1030M MIL-R-39008 |R25,30,122,124 
126,128,130, 
132,134,118,12p 
1 200074-150 COMP, RCRO7G153JM MIL-R-39008 | R33 
242 200074-270 FIX, COMP, 27K, 5% RCRO7G273JM MIL-R-39008 
14 1 200074-430 FIX, COMP, 43K, 5% RCRO7G433JM MIL-R-39008 
9] 9 206074-470 FIX, COMP, 47K, 5% RCRO7G473JM MIL-R-39008 
9] 9 200074-560 FIX, COMP, 56K, 5% RCRO7G563JM MIL-R-39008 
919 200075-100 FIX, COMP, 100K, 1/4W,5% RCRO7G104JM MIL-R-39008 
9} 9 200075-330 FIX, COMP, 330K, 1/4W,5% RCRO7G334JM MIL-R-39008 
lil 200081-510 FIX, COMP, 510HM,1/2W,5% RCR20G510JM MIL~R-39008 
9] 9 290204-100 VARIABLE, 10K, 5% ET34P103J ELECTRA 
| MIDLAND R123 ,125,127 
| 129, 031,133; 
| 7 135,119,121 
| a 
1y 1 200204-200} RES, VARIABLE, 20K,5% ET34P203J E/M 
1/1 205250-500| RESISTOR PACK, 220 OHM 899-1-220 BECKMAN 
1} 1 205250-600] RESISTOR PACK, 330 OHM 899-1-330 BECKMAN 
9| 9 203017 I.C., HEX INVERTER, DIP SN15836N TEXAS INST. | U11,13,16,100 
103,105,123, 
124,125 
lll 203021 I.C., QUAD 2 INPUT, DIP SN15846N TEXAS INST... | U9,12,15,21, 


22,106,107,109 


110,108,18 


/ 


5043 CDP 


TITLE 


QUANTITY 


UF ERA 
eels TE OE Oe 


eS See 


deh eh 
515 
5 

84 8 
ld 14 
2] 2 
8} 8 
4] 4 
3] 3 
2] 2 
4] 4 
3} 3 
3] 3 
3 
1] 1 
4] 4 
DWGDWG 


DW GDWG . 


5043 COP 


PWB ASSEMBLY - READ - AFTER - WRITE 
-013 &-014, 9 TRACK 


| = MODEL 100X PARTS LIST 
own". _[APeRovaL 


" 


SN7438 


-, QUAD 2 INPUT, DIP 
SN7476N 


1203036 C 
-C., DUAL J-K FLIP-FLOP DIP 


203041 


SN15844N 


203019 DUAL BUFFER, DIP 


1203002 MONOSTABLE, DIP F9601PC 


203008 I.C., OP-AMP 709 HC 
205061-004 WASHER, FLAT - FIBRE 2191 
210030-171]STANDOFF, HEX - BRASS 1/8 8100-B-0256 
206405-011]SCREW, PAN, PHIL, STL, CAD. 4-40 x 5/16 
206408-011]/SCREW, PAN, PHIL, STL, CAD. 4-40 x 1/2 
206410-C1l1|SCREW, PAN, PHIL, STL, CAD. 4-40 x 5/8 
207406-081|NUT, HEX, RADIO,STL, CAD. # 4 
207408-021]WASHER, FLAT, STL, CAD. SM. PAT. 

.260 MAX O.D. # 4 
207403-011]WASHER, SPLIT LOCK, STL, CAD # 4 
731006-800] LABEL ASSY. 
205061-001]WASHER, FIBER 2161 


SCHEMATIC, READ/WRITE, RAW 


1331512-300 
PWB ASSY, READ/WRITE, RAW 


131512-000 


VENDOR NO. 
SPEC. NO. 


ODE IDENT. REV 
32274 | PL 131512-0xx | 42 


SHEET 9 
S17 76 lorZ Usweers 


VENDOR OR REFERENCE 
SPECIFICATION DESIGNATOR 
TEXAS INST. {U128 
TEXAS INST. U119,120,121 

127, 126 


U4-8,14,101, 
104 
U17,19,20,23 
102,111-117 


TEXAS INST. 


FAIRCHILD 


U118,122 
FAIRCHILD Ul-3 
H.H. SMITH tia 


AMATOM 


CIPHER 
H. H. SMITH 


CIPHER 
CIPHER 


NOTE: UNDERLINED REFERENCE DESIGNATORS INDICATE MULTIPLE USAGE PARTS FOR TRACKS 


= ODE IDENT. 
Cr i MODEL 100X PARTS LIST 32274 L 331512-0xx 


MITLE = 5WB ASSEMBLY - READ/WRITE 
-015 &-016, 7 TRACK 


QUANTITY [| CIPHER VENDOR NO. VENDOR REFERENCE 
ITEM big) PART NO. SPEC. io. ere rcarian DESIGNATOR 


1 a 31512-100 | PW BOARD-READ/WRITE CIPHER 

2 i 731510-500 | STIFFINER, LONG CIPHER 

3 1 STIFFINER BAR 

4 4 RETAINER, P/C CONNECTOR 

5. 2 SPACER | 

6 67 TEST POINT, .058 DIA 61181-2 

7 1 CONNECTOR, PLUG (12PIN) 03-09-2121 | P20 

8 | 12 PIN TERMINALS, MALE .093 DIA 02-09-2134 | (P20) 

9 2 CONNECTOR, DIP SOLDER PINS SRE-29-PD4J° WINCHESTER P21,22 

10} 1 SWITCH, DUAL-~IN-LINE 435166-2 AMP SWl 

ll]l SWITCH, COVER 435489-1 AMP (SW1) 

142 SOCKET, 14 PIN, DIP CA-14S-10SD CKT ASSY CORP] XU129,130 

13} 1 | SPEED KIT 7TK, 12.5-25 IPS CIPHER 

13 i. SPEED KIT 7TK, 25-45 IPS CIPHER 

14 , 

15 | 41) 4 01105-010 ] CAP, DISC, .01UF, 500V, 5HKS-S10 SPRAGUE eee ceyahy ite 
) -129 

16 | 21 2 201120-500] CAP, DIP MICA, 5PF, 300V,+1/2PF|D153C050D0 SANGAMO  —_—s«xwU[c4,, 9, 130 

1718] 8 201121-220 ] CAP, DIP MICA, 22PF, 300V, 53% D153E220J0 SANGAMO Ci2,11I— 

18} 2] 2 201121-470 |] CAP, DIP MICA, 47PF, 300V, 5% |D153E470J0 SANGAMO 621,22 

19/818 201122-220 | CAP, DIP MICA, 220PF, 300V,5% {D153E221J70 SANGAMO C17,20 

2017]7 201122-300] CAP, DIP MICA, 300PF, 300V,5% SANGAMO C7 

21} 14 14 201122-510] CAP, DIP MICA, 510PF, 300V,53% SANGAMO C3,15 

22}14 14 201122-680 ] CAP, DIP MICA, 680PF, 300V,5% SANGAMO 

23}; 1] 1 201148-001] CAP, POLYCARB, .001UF, 50V, 5% {625B1A1027 ELECTROCUBE 

24 | 

25,111 POLYCARB, .47UF, 50V, 5% |625B1A474I7 ELECTROCUBE 

26 

27 

28 

29 

30] 7 | MYLAR, .OO1UF, 100V, 10% 

31] 13 MYLAR, .O1UF, 100V, 10% ious 


5043 CDP 


ODE IDENT. REV. 
32274 | PL131512-0xx AB 


nero E.C.0. NO, DATE SHEET 41 


MODEL 100X PARTS LIST 


PWB ASSEMBLY - READ/WRITE 


-015 & -016, 7 TRACK l sie ISRO err OF 7 ~. SHEETS 
VENEGOR NO. VENDOR OR REFERENCE 
SPEC. NO. SPECIFICATION DESIGNATOR 
CAP, MYLAR, .047UF, 100V, 10% WMF1S47 CDE C110 


CS13BF105K MIL-C-26655 jCl,2,5,10,23, 
5 Sy eee 


C16,116 


CAP; TANT, 1UF, 35V, 103. 


CS13BB476K MIL-C-26655 


01161-470 6V, 103 


CAP, TANT, 47UF, 


1N914 


DIODE 


CR1-16,17,100 


204012 TRANSISTOR, PNP 2N3702 Q2,3,7,8,119 


04013 TRANSISTOR, NPN 2N3704 Q1,4,5,6,104 
-117,120 
04004 TRANSISTOR, PNP, AUDIO MPS6562 MOTOROLA Q118 
ae ae 200013-100 | RES, MF, 1.00K, 1/10W, 13% RN55D1001F MIL-R-10509 R37 
Lyi 00013-221] RES, MF, 2.21k, 1/10W, 1% RN55D2211F MIL-R-10509 R38 
ee el 200014-215 | RES, MF, 21.50K, 1/10W, 13% RN55D2152F MIL-R-10509 R186 
2] 2 RES, MF, 5.11K, 1/10W, 13% RN55D5111F MIL-R-10509 R41,43 
14) 14 RES, MF, 5.62K, 1/10W, 1% RN55D5621F MIL-R-10509 R9,10 
14] 14 RES, MF, 10.00K, 1/10W, 1% RN55D1002F MIL-R-10509 R14,16 
717 RES, MF, 18.20K, 1/10W, 13% RN55D1822F MIL-R-10509 R15. 
747 RES, MF, 33.20K, 1/10W, 1% RN55D3322F MIL-R-10509 R22 
van ae 200014-432 | RES, MF, 43.20K, 1/10W, 13% RN55D4322F MIL-R-10509 R18 
1] 1 200971-12) | RES, FIX COMP, 12 OHM, 1/4W, 5%{RCRO7G1200M MIT.-R-39008 R163 
Teh 9 200071-470 ] RES, FIX COMP, 47 OHN, 1/4W, 5%]RCRO7G470JUM MIL~R-39008 R21 
14, 14 RES, FIX COMP, 1000HM, 1/4W, 5%]RCRO7G101UM MIL-R-39008 R17,24 
717 RES, FIX COMP, 1200HM, 1/4W, 5%{RCRO7G121J0M MIL-R-39008 R1I56-162 
1/1 RES, FIX COMP, 2200HM, 1/4W, 5%{/RCRO7G221JM MIL-R-39008 R32 
10} 1 RES, FIX COMP, 4700HM, 1/4W, 5%}|RCRO7G471UM MIL-R-39008 |R31,39,166,172 
21} 2 RES, FIX COMP, 6800HM, 1/4W, 5%]|RCRO7G681JM MIL-R-39008 |R13,140-153 
431 43 RES, FIX COMP, 1 K, 1/4W, 5% RCRO7G102JM MIL-R-39008 Ro, 26, 27,28,48 


49,51, 164, 168- 


5043 CDP 


ODE IDENT. REV. 

siniior MODEL 100X PARTS LIST 32274 | PL131512-0xx |e 
PWB ASSEMBLY - READ/WRITE DWN E.c.0.MO.| DATE [SsHeer 12 
us) S-/7-76 |or 2 Lsueers 


TITLE 


-015 &-016, 7 TRACK TEETCEa eo 
“QUANTITY CIPHER VENDOR NO VENDOR REFERENCE 
sbya|_] PART NO. erscatPrion SPEC. NO. cian DESIGNATOR 


62 CONTINUED FROM SH. 1l R182-185,187 


Xn, 


Se I cee” ite Bae Mtn I eel DO ell ood 


00073-150 
00073-220 | 


200074-560 
200075-100 
200075-330 
200081-510 
200204-100 


200204-200 


RES, 


FIX COMP, 
FIX COMP, 
FIX COMP, 
FIX COMP, 

COMP, 


COMP, 
COMP, 
COMP, 
COMP, 
COMP, 
COMP, 
COMP, 
COMP, 
COMP, 

VARIABLE, 


VARIABLE, 


1.5K, 
2aek, 
4.7K, 
8.2K, 
10K, 


1/4W, 
1/4w, 
1/4W, 
1/4W, 
1/4W, 


15K, 
24K, 
27K, 
43K, 


1/4W, 
1/4W, 
1/4W, 
1/4W, 
47K, 1/4W, 
56K, 1/4W, 
100K,1/4W, 
330K,1/4W, 


510HM, 1/2W, 
10K, 5% 


20K, 5% 


5% 
5% 
5% 


5% 


5% 


RCRO7G822JM 
RCRO7G1030M 


RCRO7G153JM 
RCRO7G2430M 
RCRO7G273J3M 
RCRO7G4330M 
RCRO7G473JM 
RCRO7G563JM 
RCRO7G104JM 
RCRO7G334J3M 
RCR20G510JM 
ET34P103J 


ET34P203J 


MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 


MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
ELECTRA 
MIDLAND 


ELECTRA 


R4,11,19 
R36,165 


R29 ,34,35 


R25,30,122,124 
126,128,130, 


R33 


R123,125,127, 
129,131,133, 
135 


MIDLAND 
BECKMAN 
BECKMAN 


R7,40 ,42 
0129 
U130 


899-1-220 
899~1-330 


220 OHM 
330 OHM 


1 205250-500 
1 205250-600 


RESISTOR PACK, 
RESISTOR PACK, 


9 203017 DIP SN15836N TEXAS INST. | Ul11,13,16,100 
103,105,123, 
124,125 
U9,12,15,21, 
22,106,107, 


109,110 


I.C., HEX INVERTER, 


9 203021 I.C., QUAD 2 INPUT, DIP SN15846N TEXAS INST. 


4 I.C., DUAL J-K FLIP-FLOP DIP SN7476N TEXAS INST. 


U119,120,121,147 


5043 COP 


| TITLE 
-015 &-016, 


; QUANTITY CIPHER 
Tem chid | PART NO. 


03019 


203002 


WN 


203008 
205061-004 
1210030-171 
206405-011 
206408-011 
206410-011 
207406-081 
207408-021 


WW ew no®oN 
WWRNW LD gGhd 


207403-011 
731006-800 
205061-001 


131512-000 


5043 CDP 


PWB ASSEMBLY - READ/WRITE 
7 TRACK 


331512-300 | 


57 Oh tpn ee 


I.C., DUAL BUFFER, DIP 


I.C., MONOSTABLE, DIP 
I. OP-AM 
WASHER, ELAT - FIBRE 
STANDOFF, HEX - BRASS 1/8 
SCREW, PAN, PHIL, STL, CAD. 
SCREW, PAN, PHIL, STL, CAD. 
SCREW, PAN, PHIL, STL, CAD. 
NUT, HEX, RADIO, STL, CAD. 
WASHER, FLAT, STL, CAD. SM. 
.260 MAX O.D. 


PAT 


WASHER, SPLIT LOCK, STL, CAD. 


LABEL, ASSY. 
WASHER, FIBER 


SCHEMATIC, READ/WRITE, RAW 
PWB ASSY, READ/WRITE, RAW 


VENDOR NO 
SPEC. NO. 


SN15844N 


F9601PC 


8100-B-0256 


4-40 x 5/16 
4-40 x 1/2 
4-40 x 5/8 
4 


it 
# 4 
# 4 
2 


ODE IDENT. 
32274 


VENDOR 
SPECIFICATION 


TEXAS INST. 


FAIRCHILD 
FAIRCHILD 
I.H. SMITH 
AMATOM 


CIPHER 


H. H. SMITH 


REV. 
PL 131512-0xx |AB 


SHEET 13 


REFERENCE 
DESIGNATOR 


Onn Aner eee ae eae ae See 


U4-8,14,101, 
104 
U10,17,19,20, 
28,102 ,1412417 
Ul-3 


NOTE: UNDERLINED REFERENCE DESIGNATORS INDICATE MULTIPLE USAGE PARTS FOR TRACKS 


Rh, ODE IDENT. REV. 
Crcher MODEL 100X PARTS LIST 32274 | PL 133512-o0xx | AB 


TITLE ~pWR ASSEMBLY - READ/WRITE aHREN 14 
-017 &-018, 9 TRACK OF 2. > SHEETS 


QUANTITY | CIPHER VENDOR NO. VENDOR OR REFERENCE 
ITEMS 1d) PART NO. DESCAIPTION SPEC. NO. SPECIFICATION | DESIGNATOR 


a ey ewe = 


1 1jl 31512-100 | PW BOARD-READ/WRITE 

2 1jl 31510-500 | STIFFINER, LONG 

3 1] 1 31510-400 | STIFFINER BAR 

4 444 31591-300 | RETAINER, P/C CONNECTOR 

5 242 35000-402 | SPACER 

6 77] 77 TEST POINT, .058 DIA 

7 Lil CONNECTOR, PLUG (12 PIN) 

8 12} 1 PIN TERMINALS, MALE .093 DIA 

9 2 22 CONNECTOR, DIP SOLDER PINS 

10 [141 SWITCH, DUAL-IN-LINE 

1l1f}1]i1 SWITCH, COVER 

121}2)2 SOCKET, 14 PIN, DIP CA-14S-10SD CKT ASSY CORP] XU129,130 

13 

14 ]1 131512-902 | SPEED KIT, 9 TK,12.5-25 IPS CIPHER 

14 1 131512-901 | SPEED KIT, 9 TK, 25-45 IPS CIPHER 

15 | 49 201105-N10 | CAP, DISC, .01UF. 500V 5HKS-S10 SPRAGUE C25-28,31,118 
. = bi: al 

16 | 27 201120-500 | CAP, DIP MICA, 5PF, 300V,+1/2PF]D153C050D0 SANGAMO C4,9,130 

17 | 10 201121-220 | CAP, DIP MICA, 22PF, 300V, 5% SANGAMO Ci2,1ll 

18 | 2 201121-470 | CAP, DIP MICA, 47PF, 300V, 5% SANGAMO 

19 | 10 201122-220 | CAP, DIP MICA, 220PF, 300V, SANGAMO 

20} 9 01122-300 | CAP, DIP MICA, 300PF 300V, D153E301J0 SANGAMO 

21 | 18} 18 201122-510 | CAP, DIP MICA, 510PF, 300V, D153E511J0 SANGAMO 

22 | 18] 18 201122-680 | CAP, DIP MICA, 680PF, 300V, D153E681J0 SANGAMO 

23°14 201148-001 | CAP, POLYCARB, .001UF, 50V, 625F1A1027 ELECTROCUBE 

24 

2511 01148-470 | CAP, POLYCARB, .47UF, 50V, 5% 625B1A474 J ELECTROCUBE 

26 

27 

28 

29 

30} 9 201158-001 MYLAR, .OO1UF, 100V, 10% 

314.15 201159-100 MYLAR, .O1UF, 100V, 10% 3,29,30,112 


5 


a 
Ciritc 
Bote | Hracucts 
TITLE 


ODOR EFNFHE 
cO_90 


ne 
1 
1 
2 
1 
uG 
9 
9 
9 


5043 COR 


201159-470 
201160-100 


01161-470 


200013-100 
00013-4221 
00014-215 


P00013-511 


200013-562 
200014-100 
200014-182 
200014-332 
200014-432 


09071-120 
00071-470 
200072-100 
200072-120 
200072-220 


200072-680 
200073-100 


MODEL 100xX 


PWB ASSEMBLY - READ/WRITE 


-017 &-018, 9 TRACK 


CAP, MYLAR, 
CAP, TANT, 


CAP, TANT, 


DIODE 


TRANSISTOR, 
TRANSISTOR, 


PARTS 


-O47UF, 
1UF, 


47UF, 


PNP 
NPN 


35V, 


LIST 


100V, 10% 
10% 


6V, 10% 


TRANSISTOR, PNP, AUDIO 


RES, 
RES, 
RES, 
RES, 
RES, 
RES, 
RES, 
RES, 
RES, 


MF, 1. 
Mr, 2. 


MF, 5. 
MF, 5. 
MF, 
MF, 
MF, 
MF, 


RES, 
RES, 
RES, 
RES, 
RES, 
RES, 
RES, 
RES, 


FIX 
EEX 
FIX 
FIX 
FIX 
FIX 
FIX 
FIX 


MF, 21.50K, 


10.00K, 
18.20K, 
33%.20K, 
43.20K, 


COMP, 
COMP, 
COMP, 
COMP, 
COMP, 
COMP, 
COMP, 
COMP, 


OOK, 
21K, 


11k, 
62K, 


100 
120 
220 
470 
6380 
1K, 


12 OHM, 
47 OHM, 1/4W, 


1/10W, 1% 
1/10W, 13% 
1/10W,1% 
1/10W, 1% 
1/10W, 13% 
1/10W, 13% 
1/10W, 13% 
1/10W, 1% 
1/10W, 13% 


1/4W, 


OHM,1/4w, 
OHM,1/4W, 
OHM,1/4W, 
OHM,1/4W, 
OHM, 1/4W, 
1/4w, 5% 


VENDOR 


WMF1S47 
CS13BF105K 


CS13BB476K 
1N914 


2N3702 
2N3704 


MPS6562 


RN5SD1O0O0O1F 
RN55D2211F 
RN55D2152F 
RN55D5111F 
RN55D5621F 
RN55D1002F 
RN55D1822F 
RN55D3322F 
RN55D4322F 


RCRO7G1200M 
RCRO7G470JM 
RCRO7G1O1UM 
RCRO7G1213M 
RCRO7G221JM 
RCRO7G4710M 
RCRO7G681JM 
RCRO7G102JM 


ODE IDENT. 
32274 |PL 


APPROVAL 
LZ) HO? 


gory 
eee cae 


NO. 
SPEC. NO. 


131512-0xx [AF | 
E.C.0.NO. | DATE | SHEET 35 
[95O | 17-/6 jor 2 Usueers 


VENDOR OR REFERENCE 
SPECIFICATION DESIGNATOR 


C110 
C1 y2,5) 107233 
Ti? 


CDE 
MIL-C-26655 


MIL-C-26655 


CR1-16,17,100 


MOTOROLA 


MIL-R-10509 
MIL-R-10509 
MIL-~R-10509 
MIL-R-10509 
MIL-R-10509 
MIL-R-10509 
MIL-~R-10509 
MIL-R-10509 
MIL-R-10509 


MIL-R-39008 
MIL-R-39008 
MTL-~R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-~R-39008 


R31,39,166,172 
R13,136-153 

RG ,26,27,28,48 
AQ CQ 


Cir! | PAR LIST ODE IDENT. PL | REV. 
rity ARTS 32274 131512-0xx ) 
Datel Protects. MODEL 100X | PB 
TITLE PWB ASSEMBLY - READ/WRITE cee .C.O.NO, | DATE | SHEET 16 
wn 
af B-17-[C lor Z ZsHeers 


QUANTITY VENDOR NO VENDOR OR REFERENCE 
pig |. eiecaterien SPECIFICATION | DESIGNATOR 


9 TRACK 


SPEC. NO. 


— 


5043 COP 


62 
63 | 271 2 
6412] 2 
65/11 1 
66}1141 
67 | 27{ 27 

ré6ési{1{1l 
69 | 1] 1 
70 {242 
71/198 18 
7219} 9 
7319] 9 
74}9]9 
751919 
76]; 1] 1 
771919 
78} 14 113 
79; 171 
sol 1jl1 

| 81 
82 
83] 919 
84} 111 


200073-150 
00073-220 


1200073-470 


200073-820 


200204-200 


205250-500 
205250-600 


203017 


203021 


ITEM 62 CONTINUED FROM SH. 


RES, COMP, 
COMP, 
COMP, 
COMP, 


COMP, 


VARIABLE, 


RES, VARIABLE, 
RESISTOR PACK, 
RESISTOR PACK, 


i as Ora 


47K, 


HEX INVERTER, 


1.5K, 1/4W, 
2.2K, 1/4W, 
4.7K, 1/4W, 
8.2K, 1/4W, 
10K, 1/4w, 


15K, 
24K, 
27K, 
43K, 


1/4W, 
1/4W, 
1/4W, 
1/4W, 
1/4W, 
56K, 1/4W, 
100K,1/4W, 
330K,1/4W, 


510HM, 1/2W, 5% 


10K, 5% 


20K, 5% 
220 OHM 
330 OHM 


DIP 


I.C., QUAD 2 INPUT, DIP 


15 


5% 
5% 
5% 
. 5% 
5% 


5% 
5% 
5% 
5% 
5% 
5% 
5% 
5% 


RCRO7G152JM 
RCRO7G222JM 
RCRO7G472JM 
RCRO7G822JM 
RCRO7G103UM 


RCRO7G153JM 
RCRO7G243JUM 
RCRO7G273JM 
RCRO7G433JM 
RCRO7G473JM 
RCRO7G563JM 
RCRO7G1043M 
RCRO7G334JM 
RCR20G510JM 
ET34P103J 


ET34P203J3 
899-1220 
899-1-330 


SN15836N 


SN15846 


MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-~R-39008 


MIL-R-39008 
MIL-~R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 


ELECTRA 


. MIDLAND 


E/M 
BECKMAN 
BECKMAN 


TEXAS INST. 


TEXAS INST. 


LILA SGL75; 
182-185,187 
R4,11,19 
R36,165 — 
R29 ,34,35 


v 
126,128,130 
132,134,118. 
120 
R33 
R50 
R45,47 
R5,8 
a '— 

R23 
R12 
R20 
R167 


R123,125,127, 
129,131,133, 
135,119,121 


R7 ,40,42 
U129 . 
U130 


U11,13,16,100 
103,105,123, 
124,125 
U9,12,15,21,22 


a | ODE IDENT. 
Cr icr MODEL 100x PARTS LIST | 32274 | PL 131512-oxx 


G4 
TITLE pWR ASSEMBLY - READ/WRITE DWN 7). | APPROVAL eh PANE HERE 
-017 &-018, 9 TRACK Dares 75 | X 7% [RO | &-1/ lor 2 ZsHeers 
VENDOR NO. VENDOR OR REFERENCE 
vEM SPEC. NO. SPECIFICATION | DESIGNATOR 


ITEM 84 CONTINUED FROM SH. 16 U108,18 
203036 I.C., QUAD 2 INPUT, DIP SN7438 TEXAS INST. U123 
203041 I.C., DUAL J-K FLIP-FLOP DIP SN7476N TEXAS INST. U119,120,121 
127, 126 


203019 I.C., DUAL BUFFER, DIP SN15844N TEXAS INST. |U4-8,14,101, 
104 

203002 I.C., MONOSTABLE, DIP T9601 PC FAIRCHILD U17,19,20,23, 
102 ,111-118, 

122,10. 

203008 I.C., OP-AMP 709 HC FAIRCHILD U1-3 

205061-004 | WASHER, FLAT - FIBRE 2191 H. H. SMITH | 


P10030-171 STANDOFF, HEX - BRASS 1/8 8100-B-0256 AMATOM 
SCREW, PAN, PHIL, STL, CAD. 4-40 x 5/16 
SCREW, PAN, PHIL, STL, CAD. 4-40 x 1/2 
SCREW, PAN, PHIL, STL, CAD. 
NUT, HEX, RADIO, STL, CAD 
WASHER, FLAT, STL, CAD. SM. PAT 


-260 MAX O.D. 
WASHER, SPLIT LOCK, STL, CAD. 
LABEL, ASSY. CIPHER 
WASHER, FIBER H. H. SMITH 


331512-3004 SCHEMATIC, READ/WRITE, RAW CIPHER 
131512-000} PWB ASSY, READ/WRITE, RAW CIPHER 


5043 CDP. 


NOTh: UNDERLINED REFERENCE DESIGNATORS INDICATE MULTIPLE USAGE PAR e) 


R K 
ee ODE IDENT. REV. 
Cypher | wore uon PARTS UST 
Onte 3 }redects 
TITLE pwR ASSEMBLY - (-019) 9 TK, R/W, 75 IPS  |DWNV.P, [APPROVAL -€.0.NO. |] DATE | SHEET 18 
K-17 06 


(-020) 9 TK, RAW, 75 IPS DATE 9-24 -75 oye he, 


QUANTITY | es inca ads 
. DESCRIPTION SPEC. oo 


a am _—— eo 


731512-100] PWB - READ/WRITE 
731510-500| STIFFENER, LONG 
731510-400| STIFFENER, BAR 
731501-300] RETAINER, P/C CONNECTOR 
735000-402| SPACER 
205026 TEST POINT, .058 DIA 

205068 CONNECTOR, PLUG (12 PIN) 
205012 PIN TERMINALS, MALE .093 DIA 
205061 CONNECTOR, DIP SOLDER PINS 


61181-2 
03-09-2121 
02-09-2134 
SRE-29-PD4J 


eS Oe Oe SO 


ww 
NO 


NO 


201105-010] CAP, DISC, .01UF, 500V 5HKS-S10 SPRAGUE 


D153C050D0 
D153E220J0 
D153E470J0 


D153E221J0 
D153E470J0 


SANGAMO 
SANGAMO 
SANGAMO 


SANGAMO 
SANGAMO 


201120-500 
201121-220 
201121-470 
201122-220 
201121-470 
201122-510 
201149-02 
201148-00 


CAP, DIP MICA, 5PF, 300V,+1/2PF 
CAP, DIP MICA, 22PF,300V, 58% 
CAP, DIP MICA, 47PF, 300V, 5% 


CAP, DIP MICA, 220PF, 300V, 5% 
CAP, DIP MICA, 47PF, 300V, 5% 


C21,22,100-108 


Ci7 20,7. 
C21, 22 


C15 
C18,100-108 


C24,14 


D153E511J0 
RA2A222J3 


625F1A1027 


SANGAMO 
IMB 


ELECTROCUBE 


CAP, DIP MICA, 510PF, 300V, 5% 
CAP, DIP MICA, .0022UF, 50V, 5% 
POLYCARB, .OO1UF, 50V, 5% 


t 


gEAnAe CRD 


| C = | ODE IDENT. 
Eaty MODEL 100X PARTS LIST 32274 | PL 131512-0xx 
TITLE PWB ASSEMBLY - (-019) 9 TK, R/W, 75 IPS ~ Jown Vip. [APPRovaL SHEET 19 


= ‘ 42 ¥°¥\. oe . 
(-020) 9 TK, RAW, 75 IPS grea aq se1 LTS AL JOE 2 USHEETS 


‘ GUANTITY | CIPHER esecuier VENDOR NO. VENDOR OR REFERENCE 
DiS Io2d__|_ PART NO. Bune SPEC. NO. SPECIFICATION | DESIGNATOR 


0022UF, 50V, 5% 


POLYCARB, 


24 {1 201149-022 RA2A222J IMB C18 

25 fl 201148-470] CAP, POLYCARB, .47UF, 50V, 5% 625B1A474I ELECT ROCUBE C109 

26 19 201122-470} CAP, DIP MICA, 470PF, 300V 5% D153E471J30 SANGAMO C6 

27 19 201148-100 POLYCARB, .1UF, 50V, 5% 650B1A104J ELECTROCUBE C10 

28 

29 

C10 iy mec ec, 201160-100 TANT, 1 UF, 35V, 10% CS13BF105F MIL-C-26655 C1,2,117 


31 | 15715 201159-100! CAP, MYLAR, .O1UF, 100V, 10% WMF1S1 CDE C13,29,30,112 


-T15 
C110 
Gio2y 323yi17 
C16,116 


CDE 
MIL-C-26655 
MIL-C-26655 


WMF1S47 
CS13BF105K 
CS13BB476K 


201159=470 
201160-100 
34 | 10] 10 201161-470 


MYLAR, .047UF, 100V, 10% 
CAP, TANT, 1UF, 35V, 10% 
TANT, 47UF, 6V, 10% 


35 9 201168-330| CAP, TANT, .33UF, 35V, 10% CS13BF334K MIL-C-26655 [C5 

36 | - ha 202018 DIODE IN914 CR1-16,100 

37 1146 202018 DIODE 1N914 CR1-16,17,100 

38 | 20 204007-500Q TRANSISTOR - NPN 2N2222 Q1,4,5,6 

39 | 18 204026-010 TRANSISTOR - PNP 2N5355 Q2,3 

40 | 3 204012 TRANSISTOR, PNP 2N3702 Q7,8,119 

41] 19 204013 TRANSISTOR, NPN 2N3704 Q100-117,120 

42} 1 204004 TRANSISTOR, PNP, AUDIO MPS6562 MOTOROLA Q118 

43 | 9 200014-15q4 RES, MF, 15.8K, 1/10w, 1% RN55D1582F MIL-R-10509 |R118,120,122 
124,126,128, 
130,132,134 

444-19 200013-511| RES, FF, 5.11K, 1/10W, 1% RN55D5111F MIL-R-10509 |R118,120,122, 
124,126,128, 


5043 COP 


ODE IDENT. REV. 
Cirher MODEL 100X PARTS LIST 
Dots t, frecects 


TITLE PWB ASSFMRBLY - (- 019) 9 TK, R/W, 75 IPS DWN DwNV.P | P Lama ee E.C.0. NO. DATE SHEET 30 


/ 
(-020) 9 TK, RAW, 75 IPS BO | 8-/7-76 jor 2 2sHeers 


VENDOR NO. VENDOR OR REFERENCE 
SPEC. NO. SPECIFICATION _ __DESIGNATOR 


‘QUANTITY | 


1 to eserves 

141 200013-100] RES, MF, 1.0K, “alow, 1% RN55D1001F. |MIL-R-10509 

ile 200013-221] RES, MF, 2.21K, 1/10W, 13% RN55D2211F MIL-R-10509 

a 200014-215| RES, MF, 21.5K, 1/10W, 13% RN55D2152F MIL-R-10509 

1 200013-511] RES, MF, 5.11K, 1/10W, 18% RN55D5111F MIL-R-10509 

18] 18 200013-562| RES, MF, 5.62K, 1/10W, 1% RN55D5621F MIL-R-10509 

18] 18 200014-100] RES, MF, 10.0K, 1/10W, 1% RN55D1002F MIL-R-10509 

9 19 200014-182] RES, MF, 18.2K, 1/10W, 1% RN55D1822F MIL-R-10509 

919 200014-332] RES, MF, 33.2K, 1/10W, 1% RN55D3322F MIL-R-10509 

9 19 200014-432] RES, MF, 43.2K, 1/10W, 13% RN55D4322F MIL-R-10509 

1]1 200073-910 RES, FIX COMP, 9.1K, 1/4W, 5% RCRO7G9123JM |MIL-R-39008 

1]l | 200071-12Q0 RES, FIX COMP, 120HM, 1/4W, 5% | RCRO7G120JM |MIL-R-39008 

9 | 9 200071-470 RES, FIX COMP, 470HM, 1/4W, 5% | RCRO7G470JM |MIL-R039008 

18] 18 200072-10Q RES, FIX COMP, 1000HM, 1/4W, 5%] RCRO7G1O01JM {MIL-R-39008 

9 | 9 200072-12Q RES, FIX COMP, 1200HM, 1/4W, 5%] RCRO7G121JM |MIL-R-39008 |R154-162 

1jl 200072-224 RES, FIX COMP, 2200HM, 1/4W, 5%] RCRO7G221JM |MIL-R-39008 {R32 

12] 12 200072-47q RES, FIX COMP, 4700HM, 1/4W, 5%| RCRO7G471JM |MIL-R-39008 |R31,39,166,172 

27| 27 200072-68q RES, FIX COMP, 6800HM, 1/4W, 5%] RCRO7G681JM |{MIL-R-39008 | R13,136-153 

38) 38 200073-10d RES, FIX COMP, 1K, 1/4W, 5% RCRO7G102JM |MIL-R-39008 [|R6,26, 28, 
48,49 ,51,164, 
168-171,173, 
175,187 

9 200072-180 180 OHM, 1/4W,5%| RCRO7G181JM |MIL-R-39008 | R27 

2} 2 200073-22d RES, FIX COMP, 2.2K, 1/4W, 5% RCRO7G222JM |MIL-R-39008 | R36,165 

1y 1 200073-47@ RES, FIX COMP, 4.7K, 1/4W, 5% RCRO7G472JM 


MIL-R-39008 | R29,34,35 


5043 CDP 


MODEL 100X PARTS LIST 


TITLE = bWwBR ASSEMBLY - (-019) 9 TK, R/W, 75 IPS 
(-020) 9 TK, RAW, 75 IPS DATE 9-24-7515 


QUANTITY | CIPHER VENDOR NO. VENDOR OR REFERENCE 
re ee PART NO. sgaieres nie tak SPEC. NO. SPECIFICATION | DESIGNATOR 


a 200073-820}] RES, FIX COMP. 8.2K, 1/4W, 5% 


1 RCRO7G822JM R174 
36136 200074-100] RES, FIX COMP, 10K, 1/4W, 5% RCRO7G103JM IMIL~R-39008 R25,30,1,2 
1 Jl 200074-150)] RES, FIX COMP, 15K, 1/4W, 5% RCRO7G153JM  MIL-R-39008 R33 
Le = 200074-180] RES, FIX COMP, 18K, 1/4W, 5% RCRO7G183JM |MIL-R-39008 R50 
1 jl 200074-270] RES, FIX COMP, 27K, 1/4W, 5% RCRO7G273JM IL-R-39008 R47 
18/18 200074-430] RES, FIX COMP, 43K, 1/4W, 5% RCRO7G433JM |MIL-R-39008 R5,8 
9 19 200074-470] RES, FIX COMP, 47K, 1/4W, 5% RCRO7G473JM |MIL-R-39008 R3. 
19 9 200074-560} RES, FIX COMP, 56K, 1/4W, 5% RCRO7G563JM {|MIL-R-39008 R23 
9 49 200075-100] RES, FIX COMP, 100K, 1/4W, 5% RCRO7G104JM R12 
9 19 200075-330| RES, FIX COMP, 330K, 1/4W, 5% RCRO7G334JM R20 
le (Be 200081-510] RES, FIX COMP 51 OHM, 1/2W, 5% RCR20G510JM {MIL-R-39008 R167 


E/M 
BECKMAN 


R7,40 
U129 


ET34P203J 
899-1-220 


10} 10 200204-200] RES, VARIABLE, 20K, 5% 
1 fl 205250-500] RESISTOR PACK, 220 OHM 


141 205250-600] RESISTOR PACK, 330 OHM 899-1-330 BECKMAN U130 

- 19 200204-100] POT, 10K, CERMET ET34P103 ELECTRA/MID. |R119,121,123, 
125,127,129, 
131,133,135 

9 19 203017 I.C. HEX INVERTER, DIP SN15836N TEXAS INST. U11,13,16,100 
103,105,123, 
124,125 

11{ 11 203021 I.C. QUAD 2 INPUT, DIP SN15846 U9,12,15,21,22 


106,107,109, 
110108,18 


5043 CDP 


Crher PARTS LIST Sioa PL a 
ch eealins MODEL 100x 32274 131512-0xx [AA 
eee 


TITLE =pwe ASSEMBLY - (-019) 9 TK, R/W, 75 IPS DWN VP Seal ee SHEET 22 
(-020) 9 TK, RAW, 75 IPS LVsy 


VENDOR NO. 
SPEC. NO. 


OF? CSHEETS 
VENDOR OR 


REFERENCE 
SPECIFICATION DESIGNATOR 


: a one eee ae . =a: 


QUANTITY CIPHER 
oy do2d__ | PART NO. 
ener!” egeee’ erenages > ay ar 


DESCRIPTION 


ad ee rer ee. we 


SN7476N 


5 |S 203041 .C. DUAL J-K FLIP-FLOP DIP 


EXAS INST. 119,120,121, 
127,126. 
g 18 203019 .C, DUAL BUFFER, DIP SN15844N EXAS INST. U4-8,14,101, , 
: 104 
14]- 1203002 .C., MONOSTABLE, DIP F9601 PC FAIRCHILD U10 ,a7 519,20 f 
102,111-118, | 
27127 203007-300] 1.c. OP-AMP LM318H NATIONAL ae 
13 | 203002 .C., MONOSTABLE, DIP FAIRCHILD U17,19,20,102, 


F9601 PC 
111-118,122 


3 43 206405-011] SCREW, PAN HD, PHIL, ST. CAD. 4-40 x 5/16 
2 |2 206408-011] SCREW, PAN HD, PHIL, ST. CAD. 4-40 x 1/2 
4 |4 206410-011| SCREW, PAN HD, PHIL, STL, CAD. | 4-40 x 5/8 
3 13 207406-081| NUT, HEX, RADIO, STL, CAD. # 4 

3 43 207408-021] WASHER, FLAT, STL. CAD, SM. PAT. 


-260 MAX OD 
WASHER, SPLIT LOCK, STL, CAD. 
LABEL, ASSY 
WASHER, FIBER 
WIRE-BUS, TINNED COPPER 22 AWG. 


TUBING TEFLON 
WASHER, FLAT - FIBRE 
STANDOFF, HEX - BRASS 1/8 


PWB ASSY READ/WRITE RAW 
SCHEMATIC-READ/WRITE 


SCHEMATIC- READ AFTER WRITE 
SM /TEM NO OUT OF SEQUENCE 


3 43 207403-011 
1 fil 731006-800 
4 14 205061-001 
6"16" 208500-298 


5") 5" 209100-052 
z99| 8| 8 205061-004 
#911 4| 4 210030-171 
REF |DWGDWG  |131512-000 
vA 331512-319 


4 331512-320 


CIPHER 
H.H. SMITH 
ALPHA 


ALPHA 
1. H. SMITH 
AMATOM 


CIPHER 
CIPHER 


2161 
298 


TFT-200/22-1 
2191 
8100-B-0256 


CIPHER 


5043 CDP 


Ren! a 9 emcee Ue eS WR ae OEE EE EE TO CUE 6S LS ES |. + cei Sd 


wa eu : 
cipher | | PARIS LIS: 


PATS 
CODE IDENT. 


32274 | PL /3/5!t-0, xx A 


TAD DeL.AE Ea 4 
ee 7 ioe FOR 25-45 9P8 OWNS soba yyer. .O.ND, | DATE ET / 
Cc 
! OPE, EED AIT- 7 ? TRACK O02 FOR £Z.5- o 25 IPS OMe 2-/B8 42 41) OF } SHEETS | 
Sas CIPHER VENDOR NO, ae PE VE ye OR REFERENCE “| 
ae PART NO. DESCRIPTION SPEC. NO. SPECIFICATION | OESIGNATOR 
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ADDENDUM A 


PHASE-ENCODED RECORDERS 


This addendum presents operation and maintenance in the basic manual covering NRZ!I models. Sections 
information on Cipher Model 100X_ phase-encoded of the basic manual which are applicable to phase- 
recorders, Series 100640 and 100660, covering areas encoded recorders are omitted in this addendum. 
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SECTION Al 


DESCRIPTION AND SPECIFICATIONS 


Al-1. GENERAL 


A1-2. The Model 100X Phase-Encoded Recorder is a 
high-performance, digital, magnetic tape recorder 
manufactured by Cipher Data Products, Inc., San 
Diego, California. The recorder is available with a dual- 
gap head, which provides read-after-write capability, or 
a single-gap head for applications in which simultaneous 
read and write operations are not required. Various 
tape speed capabilities are available. The recorder is 
designed to operate on 105 to 250-Vac, single-phase, 
48 to 63-Hz line power. If the compliance arm retrac- 
tion feature is not required, the recorder may be oper- 
ated on line power frequencies up to 420 Hz. Available 
optional features are as follows: 


a. Operation in the following modes: 
(1) Read-after-write 
(2) Read/write 
(3) Write only 
(4) Read only 


b. Overwrite 


c. Tape speeds: 


(1) Standard: 45, 37.5, 25, 18.75, or 
12.5 ips 

(2) Nonstandard: any fixed speed within 
the range of 2 to 45 ips 


d. Power: 400-Hz operation (without compli- 
ance arm retraction system) 


e. Logic options 
manual) 


(see paragraph 4-29, basic 


f. Facade color (white is standard) 


Al1-3. PURPOSE 


Ai-4. Tine recorder is designed to be used in data 
acquisition and computer processing systems in which 
data must be acquired and stored on magnetic tape. 
Writing and reading of digital data are performed in 
1BM-compatible, phase-encoded format. Data record- 
ed by a Model 100X recorder is completely recoverable 
by IBM or similar equipment. 


A1-5. MECHANICAL AND ELECTRICAL SPECIFI- 
CATIONS 


Al1-6. The mechanical and electrical specifications for 
the recorder are presented in Table A1-1. 


Net Weight 
Shipping Weight 
Dimensions: 
Height 
Width 
Depth (from mounting surface) 


Depth (total) 


Mounting (standard 19 - in.RETMA 
rack) 


Power 


Fuse 


Tape (computer grade): 


Width 
Thickness 


Reel Diameter 
Tape Tension 
Recording Mode & Density: 


9 - Track: IBM - compatible PE 


80 pounds (36.29 kg) 


100 pounds (45.36 kg) 


24.0 inches (62.2 cm) 
19.0 inches (48.3 cm) 
12.5 inches (31.8 cm) 
15.1 inches (38.4 cm) 


EIA specifications 

115/230 Vac 

48 to 63 Hz (400-Hz model 
available without compliance 


arm retraction system.) 
275 watts, max. 


0.5 inch (1.27 cm) 
1.5 mil (0.04 mm) 


10.5 inch (26.67 cm) 


8 ounces (226.8 grams) 


1600 bpi 


Table A1-1. Mechanical and Electrical Specifications 


Tape Speed: Standard 
Nonstandard 
available 


Speed Variation: 


Instantaneous 
Long term 


Rewind Speed 


Start/Stop Time (inversely 
proportional to tape speed) 


Start/Stop Distance 


Interchannel Displacement Error: 


1600 bpi 


Beginning-of-Tape (BOT) and End- 


of-Tape (EOT) Detectors 


Interface 

Electronics 

Operating Temperature 
Relative Humidity 


Altitude 


45/ 37.5/ 25/ 18.75/ 12.5 ips 
2 to 45 ips 


3% (max., byte-to-byte) 
1% 


= 
+ 1% (max.) 


150 ips (nom.) 


8.0 (+ 0.55) ms at 45 ips 


0.19 (+ 0.02) inch 
(0.48 (+ 0.05) cm) 


150 microinches 
(0.004 mm), max. 


Photoelectric (IBM-compat- 
ible) 

DTL (Low True) 

All Silicon 

2° to 50°C 

15 to 95%, noncondensing 


20,000 feet 
(6096 meters) max. 


Table A1-1. Mechanical and Electrical Specifications (Continued) 


SECTION All 


UNPACKING, INSPECTION, AND INSTALLATION 


A2-1. INTERFACE CONNECTIONS 


A2-2. The interface connections for the phase-en- 
coded recorder are the same as those shown in Table 
2-2 of the basic manual, with the following additions: 


LIVE | GROUND 
CONNECTOR | PIN PIN SIGNAL 


Write Inputs, E 3 Threshold 1 
J102 (TH1) (100660 
only) 
F 6 Threshold 2 
(TH2) 


A2-1 


SECTION AIV 


THEORY OF OPERATION 


A4-1. BASIC CONCEPTS OF PHASE-ENCODED 
DIGITAL RECORDING 


A4-2. The principles of phase-encoded (PE) writing 
differ from those of NRZI writing chiefly in presen- 
tation and phasing or coding. NRZI writing relies on 
a single change of polarization on the tape to represent 
a logical 1, while no change represents a logical 0 
within a time frame. PE writing involves a change 
of polarization for both the logical 1 and 0; however, 
phasing is the key difference with respect to NRZI. The 
major advantages of PE over NRZI writing are the 
reduced possibility of losing data because of inadequate 
signal strength (making low read thresholds practical) 
and the fact that each track Is self-clocking, reducing 
skew problems. 

A4-3. The following features of PE writing nightlight 
its basic operational differences with respect to the 
NRZI format: 


a. A change from negative to positive 
polarity is a 1 bit. 


b. A change from positive to negative 
polarity is a O bit. 


C. Two consecutive 1 bits must be separated 
by a change from negative to positive 
polarity. 


d. Two consecutive 0 bits must be separated 
by a change from positive to negative 
polarity. 


e. There must be a change of polarity at 
each data bit time. 


he There must be a change of polarity 
between data bits of the same polarity 
(consecutive 1 or O bits). This is termed 
the phase time. 


g. There must not be a change of polarity 
at the phase time between alternate 1 
and 0 bits. 


A4-4. For clarification, the term ‘‘change of 
polarity” is also referred to as a flux change or flux 
reversal. Henceforth, a change from negative to positive 
polarity will be referred to as a flux reversal; positive to 
negative, a negative flux reversal. In NRZI- writing there 
is simply a flux reversal of either polarity for each 1 bit; 
therefore, 800 bpi equates to 800 flux reversals per 
inch. However, for any given channel there may be 
from zero to 800 flux reversals per inch of tape. With 
PE writing, there must be a flux reversal with each data 
bit, whether it be a O or 1. Therefore, 1600 bpi 
equates to a minimum of 1600 frpi in any given channel. 
(This would occur in the case of alternate O and 1 bits.) 
The maximum case would occur with consecutive 0 or 
1 bits, resulting in 3200 frpi. The flux reversal at each 
bit time accounts for the self-clocking feature of PE 
writing. Figure A4-1 indicates the tape magnetization 
waveforms involved in PE writing. 


A4-5. PHASE-ENCODED FORMATTING 


A4-6. There are some similarities between PE and 
NRZ! formatting: the inter-record gap (IRG) and the 
file gap (FG) . The data generation and file mark are 
coded in a different form, and an identification burst 
is added. Also, PE writing is limited to nine-track 
operation, and there are no CRC or LRC characters. 
A block of PE data is preceded and immediately follow- 
ed by a burst of bytes designated preamble and post- 
amble, respectively. The sequence for a block of PE 
data is as follows: 

a. Forty bytes of all 0’s (including the 
parity bit). 


b. One byte of all 1’s_ (including the parit 


includin g 
it). 


oO 
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' Figure A4-1, Phase-Encoded Tape Magnetization 


C: The data bytes. 
d. One byte of all 1’s. 
e. Forty bytes of all 0’s.. 


A4-7. A phase-encoded tape requires an iden- 
tification burst of all 1’s or O’s in the P channel at the 
beginning of the tape. The burst must begin at least 
1.7 inches ahead of the leading edge of the beginning of 
tape (BOT) marker and extend beyond the trailing 
edge of the marker. The load gap requirements are 
the same as those for NRZI, except that the 0.5-inch 
minimum gap is referenced from the identification 
burst. The typical distance for a load gap is 3.75 inches. 


A4-8. | The PE file mark or tape mark consists of about 
3.75 inches of erased tape, followed by a 60-byte 
burst. The burst consists of 0’s written in all channels 
except 1, 3, and 4. Technically, channels 0, 5, and P 
may contain something other than all O’s or may be 
erased. These channels are not checked when the file 
mark is sensed. Channels 1, 3, and 4 must be erased. 
Figure A4-2 illustrates the PE tape data format. 


A4-9. DATA RECORDING 


A4-10. The description presented in the following 
subparagraphs applies to read-after-write (RAW) re- 
corders. Read-or-write (R/W) recorders are similar 
in operation except for the addition of a read inhibit 
monostable. 


A4-11. Five inputs to the write circuitry, in addition 
to the nine channels, are required for writing (Figure 
A4-3). The customer supplies the Write Data Strobe 
(WDS), Write Reset (WRS), and Select inputs. The 
WDS clocks the data into the type D flip-flop (write 
register), which, in turn, controls the write drivers. 
The WRS resets the write registers to a reference con- 
dition with the last flux reversal of the postamble during 
an overwrite operation. (Overwrite is a special option.) 
Select is routed from the control logic and is required 
to enable the write register and also to ensure that the 
register is initialized (reset) to a reference condition 
at the beginning of the write operation. "Run and Read 
inputs are generated in the control logic. They control 
the write register direct set (Sp) and direct clear 
(Cp) Circuitry as well as the write current switch. 


A4-12. DATA INPUT. The description presented in 
the following subparagraphs is keyed to track P but is 
applicable to all tracks. Figure A4-4 presents a write 


timing diaoram 
timing diagram, 


alternate 15-volt supply 


A4-13. A low pulse or level applied to J102, pin L, 
in conjunction with the WDS, will cause a positive 
flux reversal when the following conditions exist: 
it is the initial WDS of an identification burst, pre- 
amble, or file mark, and it is preceded by a high 
data level or pulse. A high pulse or level applied to 
J102, pin L, in conjunction with the WDS will cause 
a negative flux reversal when the following conditions 
exist: it is preceded by a low data level or pulse, and it 
is the last WDS of an identification burst, postamble, or 
file mark. The data is inverted by U2C and presented to 
the D input of write register U11B. 


A4-14. WRITE REGISTER. The write register, U11B, 
is an edge-triggered, type D flip - flop with Direct Clear 
(Cp) and Direct Set (Sp) inputs. Assuming that the 
register is enabled (C,, and SH high) and the Q output 
is in its reference (low-level) condition, a high at the 
D input presented coincidentally with the high-going 
edge of the clock will transfer the D condition to the 
Q output. Obviously, the Q output will be opposite 
that of Q while Cy and Sp are high. Now, a low level 
would have to be present at the D input with a_high- 
going edge of the clock to return Q to a low level. 


Presentation of a low level or pulse to the C, input 
while Sp is high would also return Q to a low level. 
A4-15. WRITE DRIVER. The write driver, U101, 


is an open-collector dual driver with dual-gated inputs. 
When the input to U101, pins 6 and 7, is low and the 
output transistor is turned on, a ground path for head 
current is provided at U101, pin 5. At the same time, 
pins 1 and 2 of U101 will be high, shutting off the 
second output transistor and thus preventing current 
flow at U101, pin 3. 


A4-16. Write current is supplied through a transistor 
switch, Q1, froma 5-volt source (W5 installed). The 
(W6 installed) is for special 
applications. The Read input from the control logic 
determines when the write current switch is to be on 
or off. A false-going (high) Read level enables the 
current switch driver, Q2, and C2 charges through 
R16. This, in turn, allows Q1 to become fully satur- 
ated. The ramp time in switching from read to write 
is approximately 1.5 milliseconds. At the same time, 
Q3 is turned on and the Sp input, followed by the Cy 
input to the write register, is allowed to go high, ensur- 
ing that the register will attain the proper reference 
condition. When Read becomes true (low), Q2 turns 
off, in turn shutting off Ql and Q3. The ramp is 
approximately 1.2 milliseconds, and the current path 
for C109 becomes low as the collector of Q3 reaches 
the threshold of U3, 
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Figure A4-2, Phase-Encoded Tape Block Format 
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Figure A4-3, Data Recording Block Diagram 
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Figure A4-4, Data Recording Timing Diagram 


A4-6. 


created by C3. The relationship of Cy and Sp as they 
go high or low is critical to prevention of unwanted 
switching of the write register while the write current is 
still sustained and to assurance of the proper reference 
condition. Figure A4-5 illustrates the timing of the Cp, 
Sp» and the 5-volt switch. Figure A4-6 illustrates the 
requirements for data recording of a typical data block. 


A4-17. DATA RECOVERY 


A4-18. The read circuitry is essentially enabled at all 
times. Utilization depends upon the option selected, 
either read-after-write (RAW) or read /write (R/W). 
The discussions presented in the following subpara- 
graphs are keyed to track P and are based on a RAW 
application, corresponding references to R/W applica- 
tions being noted as exceptions. 


A4-19. The input to the first-stage differential am- 
plifier, 102, is a low-level, analog signal. The 
output from the head is 550 microvolts/inch/second 
+ 20% at 1600 flux reversals per inch (frpi), and 225 
microvolts/inch/second, minimum, at 3200 frpi. 
(At a tape speed of 10 ips, for example, the input to 
the amplifier would range between 2.25 millivolts and 
6.6 millivolts, peak-to-peak.) The — gain in the first- 
stage amplifier is controlled by a shunt feedback po- 
tentiometer, R105. The compensation components, 
C104 and R111, are selected for roll-off, which is 
dependent upon the maximum data rate required. 
R105, R106, and C103 determine the low-frequency 
roll-off. The voltage at TP104 is typically 4 volts, 
peak-to-peak; however, the actual gain is adjusted to 
obtain the proper level at TP105. 


A4-20. The output of the first-stage amplifier is filtered 
by a single-pole, low-pass filter consisting of R113, 
R114, and C108. The 3-dB point is selected at three 
times the fundamental data rate. Refer to the table on 
Drawing No. 331552-300, Section VII, for proper 
values. 


A4-21. The output of the filter is differentiated by 
U103 and associated components. The differentiator 
output levels are dependent upon the slope of the input 
analog signal; maximum slope creates maximum output, 
and zero slope creates zero output. The result is that 
the input peaks agree with the zero-crossover point at 
the output. The effective gain will depend in part upon 
the data rate. Higher data rates tend to exhibit steeper 
slopes and therefore more output. The output (TP105) 
is adjusted to a nominal 16 volts, peak-to-peak, for the 
highest amplitude peaks. This is based on the first pass 


of data over the read head, using 3M777 computer- 


grade tane. 
oO r 


A4-22. The read data converter, U104, is a dual- 
channel, differential comparator. Basically, the device 
can be considered an AND gate. The threshold circuit 
sets the bias level of U104B, pin 6, at some negative 
level, depending on the percentage threshold required. 
(See paragraph A4-23.) As the analog data is presented 
at TP105, a rectification process takes place at TP106 
to enable U104A of the comparator. The negative peaks 
at TP105 charge C116 through R121 and CR109. The 
negative rectified level attained at TP106 is determined 
by the voltage divider formed by R121 and R122. This 
level will be more negative than the threshold bias level 
of U104B, pin 6, and will therefore enable U104A. 
The value of C116 will vary with different data rates, 
because the threshold level must be reached within four 
byte times. After U104A has been enabled, all negative- 
going peaks at TP105 will be seen as negative levels at 
the output, TP107, of the comparator. The transitions 
at the output will agree with the zero-crossover points of 
the input. Figure A4-7 illustrates the signal levels and 
timing of the read amplifier and data converter. 


A4-23. The threshold circuit, U16 and associated 
components, determines the minimum-amplitude signal 
level at TP105 that will be recognized as data. The 
threshold is defined in terms of percentage, and there 
are three percentages available: 15%, 25%, and 40%. 
A 40% threshold means that signal levels below 40% of 
the nominal at TP105 will not be detected. Due to the 
storage capacity of C116 in the comparator circuit a 
single peak may fall below the 40% level and still be 
detected. The threshold circuit is a differential amp- 
lifier with gate-selectable input bias currents that pro- 
vide a negative bias of varying levels to the read amp- 
lifier comparator. With a RAW transport, the 40% 
threshold is automatically selected in the Write mode, 
25% in the Read mode; 15% may be selected by the 
user in the Read mode. With a R/W transport, all three 
levels are selectable by the user. Table A4-1 shows the 
input commands required or the automatic conditions 
for threshold. For illustration, assume a RAW trans- 
port (W8 jumper installed) with the Write mode 
selected. The Read signal at U13E, pin 11, will be high 
(false) and U13E, pin 10, will be low. Therefore, 
U13D, pin 9, and U14A, pin 5, will be low. TP16 
and TP17 will be high. Thesumof the currents through 
R28, R30, and R31 multiplied by that of the feedback 
resistor, R29, then determines the negative portion of 
the output created by the inverting input at U16, pin 2. 
This level is summed with the noninverting input, pin 
3, contributed by the voltage divider, R33 and R34. 
The sums of these two levels will result in a preselected 
negative level at U16, pin 6, or TP18. A comparison 
of the level at TP18 with that of TP106 (during data 


GQeve a lied iid 


transmission) will determine the percentage threshold. 


, 


A4-7 


When Read is low (true) the level at TP16 is low, 
while TP17 remains high (assuming TH2 has not been 
selected). This will shunt the bias current of R30 
through CR3, resulting in a less negative level at TP18. 
Selection of TH2 will put TP17 low and shunt the 
bias current of R31 through CRS. Installation of jumper 
W9 with a R/W transport allows the user to select the 
three threshold conditions via TH1 and TH2 (Table 


A4-1). 


A4-24. A read inhibit monostable, U15, is provided 


A4-8 


for R/W transports. The read amplifier is saturated 
during the Write mode of operation with a singlc-gap 
write or read head. When switching from the Write to 
Read mode, the read-inhibit monostabie is used to 
prevent erroneous or false data bytes from occurring 
at the data output while the read amplifier is recovering 
from saturation. U15 is triggered on the high-going 
input at pins 3 and 4. The low-going output at TP15 
is then gated through U22B and U22A to the input of 
U17A. The pulse width will be approximately three- 
quarters of the start ramp. 
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Table A4-1. Threshold Conditions and Requirements 
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A5-1.  PHASE-ENCODE READ LEVEL ADJUST- 
MENT 


A5-2. Adjust phase-encode read levels with the 
transport in a Read-After-Write mode of operation 
as follows: 


a. Write data records using one of the 
following methods: 


(1) If possible, write repeated all-1’s 
data record of fixed record length. 
This provides for most easily read 
level adjustment. 


(2) If all-1’s record of fixed length 
cannot be written, write record 
consisting of random data, vary- 
ing record length as convenient. 
This procedure is effective, but 
oscilloscope trace is not as easy 
to read as that of step 1. 


b. | Each read channel is provided with a gain 
adjustment potentiometer (as R105, 
for channel 1). Monitor TP106 - 906 
(for channels 1 through 9) and adjust 
R105 - 905 of same channel for level 
of at least -1.5 volts, as shown in Fig- 
ure A5-1. (See also Figure A5-2.) 


Ov 
-1.5V \ | 


AVG. 


Figure A5-1. Read Channel Gain Adjustment Trace 
NOTE 


Modification of threshold circuit 
does not affect read level adjust- 
ment on phase-encode board. 


A5-3. SKEW ADJUSTMENT 

A5-4. Deskew requirements for phase-encoded data 
differ somewhat from those for NRZI data. Since skew 
may be offset as much as two data times within the same 
byte, write deskewing is generally not required. Read 
deskewing is required, however, to guarantee compli- 
ance of the total skew while writing or reading. 


A5-5. Skew is adjusted mechanically at the factory and 
should require no readjustment within the life of the 
head. Skew is monitored at TP19 (Figure A5-2) while 
a masterskew tape is being read. Proper and improper 
waveforms are shown in Figure A5-3. Mechanical 
adjustment is performed in accordance with paragraph 
5-42 of this manual. 
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Figure A5-2. Phase-Encoded Read/Write Board Test Point Chart 
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SECTION AVII 


PARTS LISTS, SCHEMATICS, AND ASSEMBLY DRAWINGS 


All parts lists, schematics, and assembly drawings for the phase-encoded Model 100X 
recorder are presented in the basic manual except for the phase encode printed wiring 
board assembly, Part No. 131552-O0XX, Substitute the drawings and parts lists 
presented on the following pages of this addendum for the read/write PWB assembly 
(Part No. 131512-0XX) drawings and parts list presented in the basic manual. 
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2N3702 
2N3704 
2N5193 


4-40 x 5/16 
4-40 x 3/8 


CODE IDENT. 


32274 


Econ’ 


VENDOR OR 


SPECIFICATION 


MIL-R-39008 


MIL-R-39008 
MIL-R-39008 


MIL-R-39008 


MIL-R-39008 


MIL-R-39008 


MIL-R-39008 
MIL-R-39008 


MOTOROLA 


131552-0XX 
SHEET 5 
“AOR SHEETS 


REFERENCE 
DESIGNATOR 


R31 


R23 
R24 
R22 
R20 


Ql 
Q2 
Q3,4 
Q5 


i CODE IDENT. REV. 
a MODEL 100X PARTS aeeecimiare 32274 L 31552-0xx fy] 
{ 


SITE DATE SHEET. a 
PWB ASSY - PHASE ENCODE OK7 77 JGlOR SHEETS 
12915 |5]5 | 206408-011 | SCREW, PAN HD, PHIL, CAD. | PAN HD, PHIL, CAD. 4-40 x 1/2 | 
30 1} 1] 205201 COVER, SWITCH 435489-1 AMP SW1 
31 1 | 1 | 210807 SWITCH, DIP 4 POSITION 435166-2 | AMP Swl 
132 15 |5 207402-021] WASHER, FLAT # 4 
33 4 }4 | 207403-011] WASHER, SPLIT LK, # 4 
34 8 | 8 | 205061-0041 WASHER, FLAT - FIBRE 2191 H. H. SMITH 
35 4 | 4 |210030-171] STANDOFF, HEX - BRASS 1/8 8100-B-0256 AMATOM 
36 4 |4 | 207405-051] NUT, HEX 4-40 
37 
38 
39 | 
40 A/RA/RA/R] 209994-000] INK, EPOXY WHITE TIBBETTS & 
WESTERFIELD 
14) 
142] 8"} 8" 208500-298] WIRE, SOLID, 22 AWG, COPPER ALPHA W1-w9 


5043 CDP 


FB ION at Et et » 
eer ae ; | 
Fi Fes en er a F tf 3 ee a e 
| Cet | mopen 100 PARTS LIST 
ae 
PWS ASSY - PHASE ENCODE 


cerca attsaeonac eee 
QUANTITY § 


- 


DESCRIPTION 


t- 


PWB - PHASE ENCODE 


201103-100| CAP. CERAMIC DISC, .001 uf 


b 
rae ae 731006-800} LABEL, ASSY 
[3 ! 1131552-504] SPEED KIT, 37.5 IPS 
Pe 1 | 131552-505 SPEED KIT, 45 IPS 
[4 }i |i, | 732510-400| STIPPNER, BAR 
e 1) ee 731510-500| STIFFNER, LONG 
be 1202 735000-4021 SPACER 
i7 |4 ' | 731501309 RETAINER, P/C CONN. 
aa 
| 9 alee 531552-600| SUMPER TABLE 
PaO feet 205661 CONN. DIP SOLDER PINS 
Ia: I [2 | | 205068 CONN. PLUG (12 PIN) 
ey E = | 210245 HEATSINK 
{23 i | 2 | 211002 | I.C. SOCKET (14 PIN) 
fia he be ; | 205012 | PIN, TERMINAL, MALE 
jas 2 p3 | 295026 | TEST POINT 

iG: 
i 
Laz 
: 
i 
| 


— 


| 201195-010} CAP. CER. DISC, .01 uf, 500 V 


lf fo [APPROVAL a | DATE i SuEey 


1357 Eee /\/G\or SHEETS | 


VIMDOR OR 
SPECIFICATION 


NBOR OR 
PEC. NO. 


Vv 


waim 


CIPHER 


| 
CIPHER 
| CIPHER 
CIPHER 
CIPHER 
| CIPHER 
CIPHER 
CIPHER 
CIPHER 
SRE29PD47 WINCHESTER 
03-09-2121 MOLEX 
PA2-1CB IERC 
CA-14-S-10SD {CKT.ASSY CORP 
02-09-2134 MOLEX 
61181-2 AMP 
5HK-D-10 SPRAGUE 
SHKS-S10 SPRAGUE 


32274 | Wh 131552-0xx i 


j 


REFERENCE 
CESIGNATOR 


C117-917 


C4591 14~17 290. 
22,105-905,107 


907,112-912, | 


{CODE IDENT. Arty, 


ee ; 100x PARTS dIST - 32274 [PL aaiss2-ou | M 


TapPROVAL |£-C.0. NO. 2 «OdlSHEET 8. | 
F257 7-2 /-7GICF SHEETS! 


Sever 
nf 


PWB ASSY - PHASE ENCODE 


QUANTIT CIPHER | VENDOR OR VENBOR OR 


NTITY REFERENCE 
EMIT TS | PART NO. DESCRIPTION SPEC. NO. SPECIFICATION DESIGNATOR 
eee —————— 
a a 2 a | 


Fe nn ee ee ee 


201148-100 CAP. POLYCARB, .luf, 50 V, 5% RA2A104J IMB C103-903 


| ITEM 20 CONTINUED | C114-914,115- 
H i - 915,118-918, 
21 | 
v0, 
23 ; 
24 
? * 
261919 CAP. (FACTORY SELECT) T.B.D. C101-901 
5 ae | CAP. (FACTORY SELECT) 1T.B.D. — 1¢102-902 
2 \ 9} | CAP. (FACTORY SELECT) T.B.D. | C106-906 
ea 
cia os) | 201159-470| CAP. MYLAR, .047 uf, 100 v, 5% |WMF1S47 CDE C3 
g9}93 


201149-047} CAP. POLYCARB, .0047 uf 50V, 5%] RA2A472I9 IMB C19 


8 201121-100} CAP. DIPPED MICA, l10pf,300V, +% |D153C100D0 SANGAMO C113-913,110- 
910 


1 
ni 201148-470} CAP. POLYCARB, .47 uf, 50 V, 5%|RA2A474J IMB C2 
g 201122-330] CAP. DIPPED MICA, 330pf,300V,5%j]D153E331J0 SANGAMO C104-904 


eT aTs Ty me eee | DESCRIPTION | Cee ae. 
ee aaa ae | 201122-200 CAP. DIPPED MICA, 200pf,300V,5%| D153E201J70 
44 39 | 9 201122-220; CAP. DIPPED MICA, 220pf,300V,5%|{D153E22190 
[ 45 | : 
pacy | 
P4a7e5{t st | 201160-100! CAP. TANT, 1 uf, 35 V, 10% CS13BF105K 
48 a 7 201160-474 CAP. TANT, 4.7 WE 25: Vy 10% | CSL3BF475K 
49 187 a *} 202018 DIODE IN914 
il 
| 
50 | | 
ame 
ow } 
st || 
54 
55 
567 lil 203036 I.C. QUAD 2 INPUT | SN7438N 
57 . 
58 119 j19 | 203008 I.C. OPERATIONAL AMPLIFIER UA709HC 
59 | 
60} 5] 5 203013 I.C. DUAL D FLIP FLOP MC7479P 
61}; Lil 203016 I.C. DUAL 4 INPUT SN1L5830N 
621515 203617 I.C. HEX INVERTER SN15836N 


5043 CBP 


APPROVAL 


VENDOR OR 


COM TEA 
Coos bis at. 


| 32274 PL i31552-0xx | 


[.C.c. NO. | 


VENDOR OR 


SPECIFICATION 


SANGAMO 
SANGAMO 


MIL-C-26655 
MITLEC=26695 


. ff ea 
~ 


=_ 


We: Lie 


FAIRCHILD 


MOTOROLA 
Ji 
sa 


SHEET - 


C21 
Clit=-911 
C10-13,18 
Cl 


CR1-6,101-109 
201-209,301- 

309,401-409. 

501-509 ,601-= 

609,701-709, 

801-809 ,901- 

909 


TeCu25 


I.C.16,102-902 
103-903 


DCs 7 el. 


}2cs 


IC1;2,6,12,13 


a 


ieee ease PO neene a | ) CODZIDENT! pRev. | 
| ee MODEL 100xX PARTS LIST | | 32274 1) PL cheeks ies Mi 
Cr aes ee | low UP |APPROVAL EC.O.NO.| DATE |sHser v/ | 
L DWB ASSY - PHASE ENCODE DATE 3-7-5 1957 17-2/-7b lor oHErTs 
GUANTITY | CIPHER | VENDOR OR VENDOR OR REFERENCE | 
Peo ands a FART NO. DESCRIE LION SPEC. NO. | SPECIFICATION 
E Ceara. E 203019 T.C. DUAL 4 INPUT re IC3,4,17-22 
64 }1 2 203022 I.C. TRIPLE 3 INPUT > SN15862N ICl4 
& 9 19 | 203043 I.C. DUAL CHAN DIFF. COMP SN72711N Ic104-904 
l66 19 }9 | 203055 T.C. DUAL PERIPHERA DRIVER -  |SN75451N IC101-901 
67 
: | 
6s lo ig 200204~-100| POTENTIOMETER, 10K | -« IET34P103g R105-905 
70 | | 
meek 
may | | | 
7341 2 205250-500| RESISTOR PACK, 220 OHM 899-1-R-220 IC23 
174 on 205250-600} RESISTOR PACK, 330 OHM 899-1-R-330 Ic24 
75 
ale 
lap als 200071-150] RES, FIX COMP, 15 OHM, % W, 5% |RCRO7G150gM MIL-R-39008 [R19 
ec as | 200071-330 RES, FIX COMP, 33 OHM, & W, 5% |RCRO7G3300M MIL-R-39008 |rR21 
| 79 cle ta 200071-620|. RES, FIX COMP, 62 OHM, &% W, 5% |RCRO7G6200M MIL-R-39008 {R17 
{so £8 ' 200072-220] RES, FIX COMP,220 OHM, % W, 5% IRCROIG221UM MIL-R-39008 |R103-903.104- 
904 
E i : 200072-4701 RES, FIX COMP,470 OHM, &% W, 5% |RCRO7G471IM MIL-R-39008 {R14 
82 45 45 }200073-100] RES, FIX COMP, 1 K, & W, 58% RCRO7G1 020M MIL-R-39008 |R9-13,15,18.27, 
| | ? 106-906,111-91 
| 113-913,114-914 
44,45 
33 i 


5943 COP 


MODEL 100X 


PWB ASSY - PHASE ENCODE 


VENDOR OR 
SPECIFICATION 


POuUs +: TY ; CiPHER 
naar DESCRIPTION 


fire re 15 mane PART NO. | 


| 8s e | | 
, 85 9 HS 200073-i10! RES, FIX COMP, 1.1 K, % W, 5% |RCRO7G1120M MIL-R-39008 {R123-923,32, 
| | 124-924 
86 9 ) | 200073-150| RES, FIX COMP, 1.5 K, % W, 5% |RCRO7G152JM MIL-R-39008 {R116-916 
f . 
| 87 8 18 | 200073-200| RES, FIX COMP, 2 K, k W, 5% RCRO7G2020M MIL-R-39008 {R120-920,122- ! 
{ a | 922 
{ 
Pes iijl ' 206073-220] RES, FIX COMP, 2.2 K, % W, 5% }|RCRO7G2220M MIL-R-39008 jR16E 
| 89 18 hs | 500073-240 RES, FIX COMP, 2.4 K, % W, 5% {|RCRO7G242JM MIL-R-39008 j|R119-919,121- 
| | 921, 
| | 
, 91 18 Ls 200073-470] RES, FIX COMP, 4.7 K, &% W, 5% RCRO7G472IM MIL-R-239008 R109-909,112- 
; | i | 912, 
[92 | | | . 
1 93 3 2 | 200073-5i0! PES, FIX COMP, 5.1 K, % W, 5% |RCRO7G5120M MIL-R-39008 {R126-926 
{ ° 
tog ;a Ht 200073-680}| RES, FIX COMP, 6.8 K, i W, 5% |RCRO7G682JM MIL-R-39008 
{95 ee oe? 200073-910| RES, FIX COMP, 9.1 K,.% W, 5% |RCRO7G9129M MIL-R-39008 
ie Lil 200074-100{ RES, FIX COMP, 10 K, & W, 5% RCRO7G102JM MIL-R-39008 
LO7} 241 200074-160] RES, FIX COMP, 16 K, * W, 5% RCRO7G163IM MIL~R-39008 
P9845 }9 | 200074-300} RES, FIX COMP, 30 K, % W, 5% RCRO7G303gmM MIL-R-39008 
| 99 8 18 200074-430) RES, FIX COMP, 43 K, & W, 5% RCRO7G433JM MIL-R-39008 |R115-915,117- 
917 
100 
10127 b7 200074-470] RES, FIX COMP, 47 K, % W, 5% RCRO7G473JM MIL-R-39008 R35-43,107- 
‘ 907,108-908, 

10 

103 

104 9 200074-910) RES, FIX COMP, 91 K, & W, 5% RCRO7G913JM MIL-R-39008 


71 SARA te SA em ARN wana 


eae: 


, "ee hoRe w 
f CUAINTITY 
to 


aie TS a, 
fos || 
105 | 14}l 
= | 
108 | Ly 
Hcooyl 
a 
" ce oe 
he : if 
aa 1 7 
poe Gri ge 
ps 4 a 
pris : 
jas | | 
130 | | | 
1211 Ly | 
= ioe 
1123] 2 2| 
124 1 
yl 
126 
as Mee fe 
| 
. 


'- 
A N 
bo 


Nee ener eres OE ARTE “TP ERIE IE SS NERO BO. 9 


PWB ASSY 


! 
| 


I Ne cee ONE PEE A RETR OIC) LOPE LENG FTELA ITE a: APE TY CCR “A IS" 


| 


j MODEL 100x 


- PHASE ENCODE 


CIPHER 
PATY NO. 


200075-120 


200075-150 


200075-180; 


200075390 


200083-10C 
200083-12¢, 
200084-15¢ 
200082-27C 


204004 
204012 
204013 
204024 | 

| 


206405-01)) 
2C6406-01 


PARTS LIST 


DESCRIPTION 


FIX COMP, 


Pax 
PIX 


COMP, 
COMP, 


PIX COMP, 


saa ee 
FIX 
op 4 
Fix 


COMP, 
COMP, 
COMP, 
COMP, 


TRANSISTOR 
TRANSISTOR 
TRANSISTOR 


TRANSISTOR ,PWR PNP 


SCREW, PAN HD, PHIL, CAD 
SCREW, PAN HD, PHIL, CAD 


DWN LLP \APPROVAL 
DATE 6 -¥#-S 
VENDOR OR 
SPEC. NO. 
120 K, % W, 5% {RCRO7G124IM 
150 K, & W, 5% | RCRO7G154IM 
180 K,:% W, 5% | RCRO7G184IM 
390 K, % W, 5% |RCRO7G394IM 
1K, & W, 53 RCR20G1023M 
1.2 K, % W, 5% | RCR20G1220M 
15 K, i W, 5% RCR20G153JM 
270,OHM, *%W, 5% | RCR20G2713M 
MPS6562 © 
2N3702 
2N3704 
2N5193 
4-40 x 5/16 
4-40 x 3/8 


CODE IDENT. 


beeseindeeemnenentatettenteiieeitihdtaimmienimeatesheteemmns satieantean ines anieieinneadnetaes ecknineatonr eins etmemasienbnateeiteaameemmee tienes eabmeriinaeme Neb tree ane ae 


32274 


E.C.0. NO. 


1957 7-2] -Pla\or 


VENDCR GOR 


SPECIFICATION 


MIL-R-39008 


MIL-R-39008 
MIL-R-~-390068 


MIL-R~39008 


MIL~R-39008 


MIL-R-39008 


MIL-R-39008 
MIL-R-39008 


MOTOROLA 


DATE 


REV. 


v 
PL 131552-0xx | 3 


{SHEET “ = | 
SHEETS | 


REFERENCE 


DESIGNATOR- 


R28 


R34 
R30 


R31 


R23 
R24 
R22 
R20 


Ql 
Q2 
Q3,4 
Q5 


ISAIN J ZL 
[DATE C—/ 


5 Gaeate aM ES 


v | CiFHER 


51 | 206408 Olll SCREW, PAN HD, PHIL, 
COVER, SWITCH 
SWITCH, DIP 4 POSITION 
WASHER, FLAT 

WASHER, SPLIT LK, 
WASHER, FLAT - 
STANDOFF, HEX - BRASS 1/8 


+ Ae A ae 
iy 


}-4 


bho 


: |4-40 x. SZ 


te 
Us 
Dm Ww 


|-- 


(ee) 


Ww NH 


1 207402-021 
| 207403-011} 
205061-004 
210030-171 
207405-051 


‘2 


“ 


Ww Ww WW 


| 
| 


h 
7 
a 


205994-000} INK, EPOXY WHITE 


208500-298 


WIRE, SOLID, 22 AWG, COPPER 


SPEC. NO. 


435489-1 
435166-2 

# 4. 

4 4 

2191 
8100-B-0256 
4-40 


EP 110 


298 


VAPPROVAL 


VENEBOR OR 


DATE |skect /# 

AE? \7-t/-/ Flor sutzers| 
REFERENCE 
DESIGNATOR: | 


VENDOR OR 
SPECIFICATION 


AMP SW1 

AMP SW1 
H. H. SMITH 
AMATOM 


TIBBETTS & 
WESTERFIELD 


ALPHA W1-w9 


[CODE (DENTS REY, 


oe aca MODEL 100X PANTS Lisy os 32274 [et 131552-0xXx M | 

le ct utts : : , _ ee Mf [APPROVAL ee NO. | DATE |sHsEY /s | 

PWS ASSY - PHASE ENCODE } Ce) 724 Plolor SHEETS 

ua: ae 4 CivH#er |. TVENDOR OR YE} aes a REFERENCE 

Barrer are PART NO. | DESCRIPTION { SPEC. NO. SPECIFICATION DESIGNATOR 

2 (1 144 eo -201 PWB - PHASE ENCODE | CIPHER 

z i 2 | 2 i | 732006- =a09| LABEL, ASSY 7 : CIPHER 

3 | 14 | ppekoee Ts SPEED KIT, 12.5 IPS CIPHER 

3 | F ! |131552-502! SPEED KIT, 18.75 IPS CIPHER 

, 3 ! 11 one SPEED KIT, 25 IPS CIPHER 

fa 42 | 2 V1 173151 abe STIFPNER, BAR | CIPHER 

3 : 2 a | 724520-500 STIFFNER, LONG CIPHER 

be 12 | 2 2 |735000-402 SPACER CIPHER 

|; P4444 | 731501-300} RETAINER, P/C CONN. CIPHER 

ie | toa | 

is refesfot|s21552-600) JUMPER TABLE | CIPHER 

biolole 12 | 205061 | conn. DIP SOLDER PINS SRHeO spas. WINCHESTER |J21,322 

a la pee | 205068 | CONN. PLUG (12 PIN) 03-09-2121 MOLEX 220 

See Ls 2 | 210145 HEATSINK PA2-1CB IERC Q5 

| 13 E e 12 | 211002 | I.C. SOCKET (14 PIN) ICA-14-S-10SD |CKT.ASSY CORP {I.C.23,24. 

fi4 h2 h2 2 1 205012 | PIN, TERMINAL, MALE |o2-09-2134 MOLEX P20 

las ls 3 33 Pp? 205026 | TEST POINT - AMP 

I 6 | | : 

fe : | 

18 | | 

| 9 201103-100} CAP. CERAMIC DISC, .001 uf 5HK-D-10 SPRAGUE C117-917 

5 pom ‘CAP. CER. DISC, .01 uf, 500 Vv {5HKS-S10 SPRAGUE C4-9,14-17.20, 

| | : 22,105-905,107 
1] 907,112-912, } 


§033 CDP 


PWB ASSY - PHASE ENCODE LAS? 17.2/-7GIOF SHEETS 


t : CODE : 

q ae Lee rs, OG : s it OE mae 3 et : 

. Ae : MODEL 160X PANTS LiSY 32274 | PL 131552-0xx 

TITLE DWN /iZe? [APPROVAL =C.O.NO, | DATE {SHEET “S- 
§ = / 

i 

F 

f 


eee VENDOR OR VENDOR OR REFERENCE 
| irene BESCRIPTION SPEC. NO. SPECIFICATION DESIGNATOR 
| i ITEM 20 CONTINUED ee 
23 | 
22 | 
23 | 
24 
25 | 
126,91919 (FACTORY SELECT) T.B.D. C101-901 
|» 51949 CAP. (FACTORY SELECT) T.B.D. C102-902 
zalotofa CAP. (FACTORY SELECT) T.B.D. C106-906 
| 23 | 
30 | 
ov 
s24}1/2 | 1 | 201259-470! CAP. MYLAR, .047 wf, 100 V, 5% |WMF1S47 CDE ree 
CS tees ae 201148-100} CAP. POLYCARB, .luf, 50 V, 5% RA2A1047 IMB C103-903 
| 34 on : -_ 
| 35 }1}i]11201149-047} CAP. POLYCARB, .0047 uf 50V, 5%|RA2A472J IMB C19 
| 36 
| 37 
f3g/1{421114201148-470] CAP. POLYCARB, .47 uf, 50 V, 5%|RA2A474I IMB C2 
39 
be 18 (18 {18 | 201121-100] CAP. DIPPED MICA, l0pf,300V, #% |D153C100D0 SANGAMO C113-913,110- 
oad 910 
201122-330 DIPPED MICA, 330pf,300V,5%|D153E331J0 SANGAMO C104-904 


me eR 


Auer 
7 ee 
“ 


aA Rt A TP REF 


ong 
of 

r 

(as 


camtentienntaiaatieniedcntalien’ daheiad nol eek <P) 
} 


[ ay os QUANTITY i CIP'ZER 1 
ae? "2 22] 2123 | PART NO. ART NO. _| 


Moh Sit 2ZUSO LS 
1; 1 | 203016 
203017 


ag}. 1} a4 | 201122-206 
44 | 919149 | 201122-220 
45 | | 

, : 

: S454 Solteoepod 
tl: | 2001605296 

1 49 197 {37 aH 202018 

| 

| 7 | 

1 a 203036 
1 203002 | 
19 Iro | 203008 


Ur 
oa) 


5642 cne 


MODEL 100X 


PWB AsS¥ - PHASE ENCODE 


a eee 


CAP. DIPPED MICA, 
CAP. DIPPED MICA, 


CAP. TANT, 1 uf, 35 V, 10% 
CAP. TANT, 4.7 uf, 35 V, 103 
DIODE | 


HH HH HY 


H 


.C. DUAL D> 


PARTS LIST 


DESCRIPTION 


~C. QUAD 2 INPUT 
-C. MONOSTABLE MULTIVIB 
-C. OPERATIONAL AMPLIFIER 


FLIP FLOP 


I.C. DUAL 4 INPUT 


-C. HEX INVERTER 


VENDOR 


200pf,300V,5%] D153E20170 
220pf ,300V,5%| D153E22130 


CSI3BF105K 
CS13BF475K 


IN914 


SN7438N 


DM8 850 
UA709HC 


MC7479P 
SN15830N 
SN15836N 


APPROVAL 


VENDOR OR 
SPECIFICATION 


SPEC. NO. 


SANGAMO 
SANGAMO 


| MIL-C-26655 
| MIL-C-26655 


Tals 


NATIONAL 
FAIRCHILD 


MOTOROLA 
oe 
od Goren ee 


{ 


jo22 


REFERENCE 
DESIGNATOR > 


REY, 


ma 


C111-911 


CiO= 


Cl 


CRi> 
201- 
,401-409. 
501- 
609, 
801- 


309 


90S 


13,18 


6,101-109 
209,301- 


509 ,601- 
701-709, 
809,901- 


DiC 325 


Le Ce dS 


I.C.16,102-902 


103-903 


TeC.7=LL 


Ic5 


ECL, 2,;6;12,13 


MODEL 100% 


PWB ASSY - PHASE ENCODE 


CODE IDINT. 3 ~—~Trev. | 

322741) © * 131552-0xX |“ 

ne , = 
OWN ZZ APPROVAL 2.C.0. NO DATE SHesa ee 
Bee, ia? Tes sucers | 


DATE 4-9-5 


VENDOR OR 
SPEC. NO. 


ees 
CIPHER 
PART NO. 


REFERENCE. 
DESIGNATOR j 


DESCRIPTION 


VENDOR OR 
SPECIFICATION 


203019 
203022 

203043 Highs Se 
203055 LsCs 


SN15844N 
SN15862N 
SN72711N 
SN75451N 


I.C. DUAL 4 INPUT 

PRIPLE 3: INPUP 

DUAL CHAN DIFF. COMP 
DUAL PERIPHERA DRIVER 


IC3,4,17~-22 
Ic14 
IC104-904 
IC101-961 


|~ 
Oo OO FF @w 


owes 


9 | 200204-100 ET34P103T R105-905 


| POTENTIOMETER, 10K 


RESISTOR PACK, 


205250-500]. 220 OHM 899—-1-R-220 

205250-600] RESISTOR PACK, .330 OHM 899-1-R-330 

200071-150] RES, FIX COMP, 15 OHM, &% W, 5% {|RCRO7G1500M MIL-R-39008 

200071-330| RES, FIX COMP, 33 OHM, & W, 5% {RCRO7G330JM MIL-R-39008 

200071-620} RES, FIX COMP, 62 OHM, % W, 5% |RCRO7G620JM MIL-R-39008 

200072-220] RES, FIX COMP,220 OHM, & W, 5% |RCRO7G221JM MIL-R-39008 

200072-470] RES, FIX COMP,470 OHM, & W, 5% |RCRO7G4710M MIL-R-39008 

200073-100 FIX COMP, 1 K,-% W, RCRO7GL02JM |MIL-R-39008 {R9-13,15,18,27, 


106-906,111-911 
113-913,114-914 
44,45 


~~ 


MODEL 100X 


PWB ASSY - PHASE ENCODE 
. Tits (PHE 
ELSES eaL paar ina _| 
rn i; ot | 2 a 
a : 19 | 200073- ~ RES, PIX 
I. | 9 ig | 9 anaes. 150| RES, FIX 
| 87 rs : i18 | 200073- ~200| RES, FIX 
Ec ke i 1 | 200073- 220! RES, FIX 
1 89 RS 1g 118 | 200073- 240| RES, FIX. 
| | 
91 £8 pg [8 | 200073-470; RES, FIX 
; | | | 
, 92 | 
93 is E 9 | 200073-510! RES, FIX 
94; 2/1 ]1 | 200073-680 RES, FIX 
i rz ‘ 1 1200073-910] RES, FIX 
boo fiqidil peer RES, FIX 
97 F il F 200074-160] RES, FIX 
93 is 9 | 9 | 200074-300] RES, FIX 
99 13 £28 £8 | 200074-430] RES, FIX 
| 20d] 
Lo1p7 7 P7 | 200074-470] RES, FIX 
F 
| 9 | 200074-910] RES, FIX 


EAA? FHS 


PARTS List 
SWN j// 2 [APPROVAL 
DATE G- Ff = 

VENDOR OR 
DESCRIPTION SPEC. NO. 
COMP, 1.1K, % W, 5% RCRO7G1120M 
COMP, 1.5 K, % W, 53 RCRO7G152JM 
COMP, K, % W, 5% | RCRO7G202JM 
COMP, 2.2 K, % W, 58 RCRO7G222JM 
COMP, 2.4 K,  W, 5% RCRO7G242JM 
COMP, 4.7 K, % W, 5% RCRO7G472JM 
COMP, 5.1K, % W, 5% RCRO7G512JM 
COMP, 6.8 K, k W, 5% RCRO 766 820M 
COMP, 9.1 K,.% W, 5% RCRO7G9120M 
COMP, 10 K, k W, 5% RCRO7G1030M 
COMP, 16 K, & W, 5% RCRO7G1630M 
COMP, 30 K, & W, 53% RCRO07G3033M 
COMP, 43 K, \ W, 53 RCROG433JM 
COMP, 47 K, % W. 5% RCRO74735M 
COMP, 91 K, & W, RCRO7G913JM 


5% 


CODE IDENT. 


32274 i Pe 


ee NO. 
eae, 


VE NSOR OR 


SPECIFICATION 


MIL-R-39008 


MIL-R-39008 
MIL-R-39008 


MIL-R-39008 
MIL-R-39008 


MIL-R-39008 


MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 


MIL-R-39008 


MIL-R-39008 


131552-0%X% 
DATE 
7-2 tl Alor 


REV, 
LM 
SHEET i. 
SHEETS | 


REFERENCE 
DESIGNATOR 


Rigor 23 y32.9 
124-924 


RLT6=9:16 


R120-920,122- 
922% 


R16 


R119-919,121- 
721.4 


R109-909 ,112- 
912, 


R126-926 

R26 

R33 

R29 

R25 

R125-925 
RELS=915,;1i7> 
“Ee, 


R35-43 ,107- 
907,108-908, 


§ 
! 
¢ 
' 


oe 


> aA ee 


f-2 


2 


»  § MODEL 100X 


PWB ASSY - PHASE ENCODE 


200075-120 


H 
| 
1 { 200075-150 
1 | 200075-180 
{ 
1 200075-390 
| 
1! 200083-100 
1 | 200083-120 
1 | 200084-150 
1} 200082-270 
1} 204004 
1} 204012 
24 204013 
1} 204024 . 


206405-01 
206406-01 


RES, FIX COMP, 120 K, % W, 5% 


RES, FIX COMP, 150 K, k W 
RES, FIX COMP, 180 K,:% W,. 5% 


RES, FIX COMP, 390 K, % W, 53% 


RES, FIX.COMP, 1 K, % W, 5%. 
RES, FIX COMP, 1.2 K, & W, 55 
RES, FIX COMP, 15 K, % W, 5% 
RES, FIX COMP, 270,OHM,  W, 5% 


0? 


TRANSISTOR . 
TRANSISTOR 
TRANSISTOR 
TRANSISTOR, PWR PNP 


SCREW, PAN HD, PHIL, CAD 
SCREW, PAN HD, PHIL, CAD 


OWN Ls A 
DATE Z.- 67% 3 
| VENDOR OR 
3 DESCRIPTION SPEC. NO. 


RCRO7G124JM 


RCRO7G15.4JM 
RCRO7G184JM 


RCRO7G394J3M 


RCR20G102JM 


| RCR20G1220M 


RCR20G153JM 
RCR20G2713M 


MPS6562 © 
2N3702 
2N3704 
2N5193 


4-40 x 5/16 
4-40 x 3/8 


APPROVAL. 


CODE IDENT 


32274 i 131552-0xX: 


pos 


[34657 35.27 -Pelor 


VENDCR OR 
SPECIFICATION 


MIL-R-39008 


MIL-R-39008 
MIL-R-39008 


MIL~R-39008 


MIL-R-39008 


MIL-R-39008 


MIL-R-39008 
MIL-kK-39008 


MOTOROLA 


DATE 


REFERENCE 
DESIGNATCR 


R28 


R34 
R30 


R31 


R23 
R24 
R22 
R20 


Ql 
Q2 
Q3,4 
Q5 


MODEL 


5 | 206408-011 


1 1205201 
Pt Sa0807 

5 | 207402-021 
i 4 


| 207403-011 
8 |205061-004 


t 
4 {210030-171 
207405-051 


/R{ 209994- 200; 


8") 208500-298 


100X 


PARTS 


a 


SCREW, PAN HD, PHIL, CAD. 
COVER, SWITCH 

SWITCH, DIP 4 POSITION 
WASHER, FLAT 

WASHER, SPLIT LK, 

WASHER, FLAT - FIBRE 
STANDOFF, HEX - BRASS 1/8 
NUT, HEX | 


INK, EPOXY WHITE 


WIRE, SOLID, 22 AWG, COPPER 


VENDOR OR 


SPEC. NO. 


[4-40 x 1/2 


1435489-1 


435166-2 

7 4 | 

# 4 

2191 
8100-B-0256 
4-40 


BP £10 


298 


| VENDOR OR 
SPECIFICATION 


“J 


CODEIDENT| ; REV. 
32274 & 131552-0xx Ad | ‘ 


Bere a 


ivy i 
re ee oat os Gay : BESCRIPTION 


fE.c.O.NO.] DATE [suet 77 | 
(OA? 19 21 Polor — sHeers] 
REFERENCE 


CESIGNATOR- 


AMP SW1 


H. H. SMITH 
AMATOM 


TIBBETTS & 
WESTERFIELD 


ALPHA W1-w9 


ae Gere ate ICCDEIDENT] REV. | 
sees f | MODEL 100K PARIS IST | | 32274 | PR 131552-0xx fA! 
a y eee aoe t are 


DATE 


SHEET 77 


SHEETS 


{ 


(APPROVAL "5.0.0, WO, 
i . 


Mi highs ae ee oe eee 


VENDOR OR 
| SPECITICATION 


OF 


VENBOR OR REFERENCE 


jyrg SE Ct SPEC. NO. DESIGNATOR 
ra ce | 191552-101 PW3 - PHASE ENCODE CIPHER 
P ii f1{ |731006-800] LABEL, ASSY CIPHER 
| 3 1 | |131552-s04 SPEED KIT, 37.5 IPS CIPHER 
| 3 id 131552-505| SPEED KIT, 45 IPS CIPHER 
ee es } 
i |i id pee STIFFNER, BAR CIPHER 
Some ace & 731510-500| STIFFNER, LONG CIPHER 
be jot 735000-402| SPACER CIPHER 
|, 4|4 | 731501-300} RETAINER, P/C CONN. CIPHER 
9 bkefkef] | 531552-600| JUMPER TABLE CIPHER 
roa Re e | | 205061 CONN. DIP SOLDER PINS SRE29PD4J WINCHESTER [321,322 
wdaila 205068 CONN. PLUG (12 PIN) 03-09-2121 MOLEX P20 
| og oe | Eee HEATSINK PA2-1CB IERC Q5 
be 2 2 211002 {| I.C. SOCKET (14 PIN) CA-14-S-10SD |CKT.ASSY CORP {1I.C.23,24 
ee ream | posou PIN, TERMINAL, MALE 02-09~2134 MOLEX P20 
15 (33 " | 1205026 TEST POINT | 611812 | AMP 
16 | | | 
| | | | 
17 | 
lig} 9 rE 201103-100| CAP. CERAMIC DISC, .001 uf 5HK-D-10 | SPRAGUE C117-917 
120 [65 pS 201105-010] CAP. CER. DISC, .01 uf, 500 v |SHKS-slO0 SPRAGUE |C4-9,14-17.20, 
| | 22,105-905,107 


907,112-912, 


5043 ¢D 


fa Ju JE IDEM T. REV. 
ee | MODEL 160X PARTS List . 32274 | PL 131552-oxx | Az 


i 


a 7 eer me Town 7/7 |APPROVAL £.C.0. NO. 
[TITLE [OWN LA 


4 

WB ASSY - PHASE ENCODE DATE yp f & 1957 HEETS | 
: | QUANTITY |< REFERENCE 
QUANTITY HIPHER ; VENDOR OR VENDOR OR ae 
iTEN! DESCRIPTION 

eo [aaT 25, i part No. | SPEC. NO. SPECIFICATION | DESIGNATOR __| 


ocermm 


—— 
| | | | ITEM 20 CONTINUED | Poca a cae 3 
i i J t r 
er P| 
tit} 
234 | | 
Oe ae 
25 | | 
j 26 | 9 | 9 | CAP. (FACTORY SELECT) 1T.B.D. 
p27 $49 | CAP. (FACTORY SELECT) T.B.D. 
2281949 | CAP. (FACTORY SELECT) T.B.D. 
| 29 | | 
) 30 | 
poo | 
ba2;ad1 | 201159-470] CAP. MYLAR, .047 uf,100 v, 5% |WMF1S47 CDE C3 
| 349] 9 201148-100| CAP. POLYCARB, .luf, 50 V, 58 |RA2A104g IMB —S>_ 1¢.103-903 
| 34 : P43 , 3 | 
35/1] 1 201149-047| CAP. POLYCARB, .0047 uf 50V, 5%|RA2A472g IMB 
36 
oF | 
38/141 201148-470] CAP. POLYCARB, .47 uf, 50 V, 5%]|RA2A474I IMB C2 
40 {18 18 201121-100] CAP. DIPPED MICA, l10pf,300V,+ }D153C100D0 SANGAMO C113-913,110- 
ee | 910 
oe 9 201122-330] CAP. DIPPED MICA, 330pf,300V,5%|D153E331J0 SANGAMO C104-904 


5043 CDP 


PWB ASSY - PHASE ENCODE 


Ye A. -aeiee Goon PARTS LIST 32274 

Co 2 ae aets “eile : : ; 
ae eee se ee APPROVAL ~ _[E.C.0. NO. 

? 

t 


CIPHER VENCOR OR 


QUANTITY 
; DESCRIPTION 


| VENDOR OR 
SPEC. NO. 


Pi 131552-0xXxX 
DATE 


pate ¥ 5 | »fIST 47-2) Welor 


SPECIFICATION 


- 
| 431211] | 201122-200! CAP. DIPPED MICA, 200pf£,300V,5%|D153E2010 SANGAMO 
; 24] 9 | 201122-220] CAP. DIPPED MICA, 220pf,300V,5%|D153E221J0 SANGAMO 
45 | 2 | 
46 | 
47|5|5 | |201160-100] CAP. TANT, 1 uf, 35 V, 10% CS13BF105xK MIL-C-26655 
ags{1]2 201160-470| CAP. TANT, 4.7 uf, 35 V, 10% |csS13BF475K MIL-C-26655 
49 137 |37 202018 | IN914 ee Sag 
| 
5 
: 203036 I.C. QUAD 2 INPUT SN7438N T.I. 
203002 I,C. MONOSTABLE MULTIVIB DM8 850 NATIONAL 
: 203008 I.C. OPERATIONAL AMPLIFIER UA709HC FAIRCHILD 
203013 I.C. DUAL D FLIP FLOP MC7479P MOTOROLA 
203016 I.C. DUAL 4 INPUT SN15830N eT 
203017 . HEX INVERTER SN15836N 7.1. 


SHEET V7 « 
SHEETS 


REFERENCE 
DESIGNATOR = 


C21 
Ci liao 


C10-13,18 
CL 


CR1-6,101-109 
201-209,301- 

309,401-409. 

501-509 ,601- 

609,701-709, 

801-809,901- 

909 


LsC.c25 
T.C.ld 


I.C.16,102-902 
103-903 
i,C./=1i 

Tc5 
IC1,2,6,12,13 


[ 


=a] 
ie 


IELTS I EO TITS aL LLCS GSE ACEC SSO I OG: OOS EC ICP Re ACEO AOE LI IE EAP | aA Oty cE tc NY Et PURE PEI EE Seine IONE: SRI OREO STONER. -t 


WO DW DW DN 


CRIT SL TTS DOR AAT OCs IEG AE, «ARIE TENE ORES AFCA, SY SEE: RRR SPAT LET IIT RET NOPE Ni OAL SEBS ATE AINE 1-8 TUT 
C ~JooN SI OY 
OC tO \© 
i Ke) 


70 


f— 


i-t 
come 


CO PH 
j— 


Oo 
eH 
Ut 


— SNe ee Sn 
Ul fH CO tf 


£NA® rR 


a ee TO 


MODEL 


PARTY NO. 


203019 
203022 
203043 
203055 


200204-100 


205250=-500 
205250-600 


200671-150 


(-200071=330 


200071-620 
200072-220 


200072-470 


-++200073-100 


: LO0X 


Aare oo 
Law's 


j 
4 


PWB ASSY - PHASE ENCODE 


lire CGULNTITY | CIPHER 
i so 4 sepatecinaiatibiiomaia erence Aaa CRI 


DUAL 4 INPUT 
TRIPLE 3 
DUAL CHAN DIFF. 


PARTS 


LIST 


BATED f S 


DESCRIPTION 


ne reece 


INPUT 


COMP. 


DUAL PERIPHERA DRIVER 


POTENTIOMETER, 


RESISTOR PACK, 
RESISTOR PACK, 


PIX 
gab 
PIX 
FIX 


“BEX 
FIX, 


COMP, 15 
COMP, 33 
COMP, 62 


COMP , 220 


COMP , 470 
COMP, 1 


10K 


220 OHM 
.330 OHM 


OHM, & 
OHM, 


OHM, k ¥ 


OHM, 


OHM, % 
K, % 


5% 
5% 
5% 
5% 


5% 


SN15844N 
SN15862N 
SN72711N 

1SN75451N 


ET34P1037 


899-1-R-220 
899-1-R-330 


RCRO7G150JM 
RCRO7G3300M 
RCRO7G620JM 
RCRO7G2219M 


RCRO7G4713M 
RCRO7G10 20M 


CODE IDENT. 
32274 | 


APPROVAL 


VENDOR OR 
SPEC. NO. 


ee 


z.C.0, NO. | 


VENDOR OR 


SPECIFICATION 


BECKMAN 
BECKMAN 


MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 


MIL-R-39008 
MIL-R-39008 


. ie 
131552-0XxX jv 


DATZ 
t{/IOS? |7 21 -Pblor 


+ 


Vv. 
va 
SHEET cx 


SHEETS 


REFERENCE 
DESIGNATOR 


IC3 ,4,17-22 
Icl4 
IC104-904 
IC101-901 


R105-905 


IC23 
IC24 


R19 
R21 
R17 


R103-903.104- 
904 


R14 


R9~13,15,18,27, 
106-906 ,111-911] 
113-913,114-914 
44,45 | 


LORIE AE STEAD iss BIE PEs KOR DETTE 
wes SS 


eed. 


| in 
4 & L 131552-0xXX 


~ #2 ny 
asd 5 MODEL 100X age 
oe : ee LO Te ET TR 


Cc 
§ 
U 
2 
pave 
on 
tsa 
& 
ho 
ho 
~] (3 


\ 


y hee a 


E.C.O.NO. | DATE {SHEET .4o 4’. 


[APPROVAL | 
1957 47-2) -Abloz czars | 


PWB ASSY ~ PHASE ENCODE 


Y 
t 


GUANTITY CIPHER | VENDOR OR | VENDOR OR - REFERENCE 
PART NO. DESCRIPTION SPEC. NO. SPECIFICATION DESIGNATOR 


Ree ri CAB IR PRLS TD 
| 3 | 
rt 

| Sage 
“| Cae 
B= fe 

fee 
N) é 4 
ui ee 

-! cy 

ere ecmetntelt P z 


R123-923,32, 
124-924 


R116-916 


R120-920,122- 
922, 


R16 
R119~919 ,121- 
921, 


5% RCRO7G11 20M MIL-R-39008 


col} = 
Sas r 
=~ i. 
ras 
= 
= 


200073-110} RES, FIX COMP, 1.1 K, % 


MIL-R-39008 
MIL~-R-39008 


& W, 5% |RCRO7G1520M 


K, 
LW, 5% RCRO7G20270M 


200073-150] RES, FIX COMP, 1.5 
!200073-200] RES, FIX COMP, 2 K, 


MIL-R-39008 
MIL-R-39008 


200073-220} RES, FIX COMP, 2.2 K, % W, 5% j|RCRO7G222JM 
200073-240] RES, FIX COMP, 2.4 K, % W, 5% |RCRO7G242J5M 


RCRO7G472JM MIL-R-39008 R109-909,112- 


200073-470! RES, FIX COMP, 4.7 K, 4% W, 5% 
| 912, 


RCRO7G512J0M 
RCRO7G682I0M 
RCRO7G912JM 
RCRO7G1033M 


MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 


200073-510} RES, FIX COMP, 5.1K, % W, 5% 
200073-680| RES, FIX COMP, 6.8 K,  W 
200073-910!| RES, FIX COMP, 9.1 K,.% W, 5% 

% 


200074-100} RES, FIX COMP, 10 K, % W, 5 
5 


200074-160! RES, FIX COMP, 16 K, % W, 5% RCRO7G163JM MIL-R-39008 R25 
200074-300; RES, FIX COMP, 30 K, ¥% W, 5% RCRO7G303JM MIL-R-39008 R125-925 
200074-430; RES, FIX COMP, 43 K, % W, 5% RCRO7G433dM MIL-R-39008 R115-915,117- 


917 


RCRO7G473J5M MIL-~R-39008 R35-43,107- 


907,108-908. 


Va 
= 
ul 
oe 


200074-470} RES, FIX COMP, 47 K, 


RCRO7G913JM MIL-R-39008 


R110-920 


5043 Cf 


Be aR ee [a 


f : CODE IDENT. REV. 

| Se | MODEL 100X PARTS LIST 32274 | PL i3iss2-oxx | M 
ie a | DWN JZ |APPROVAL EC.O.NO, | DATE |SHezte2? } 
PWB ASSY - PHASE ENCODE DATE, f = 11957 7.2) -7eloF — sHEeTs| 
i"Teuantity ] cine : | VENDOR OR VENDOR OR 
[TEMG ST] PART NO. | __escaprion | SPEC. NO. | SPECIFICATION DESIGNATOR: 
hos] | 7 | 

jios; 1} 1] | 200075-120| RES, FIX COMP, 120 K, % W, 5% powreee MIL-R-39008 |R28 

107 | : | | 

[298 | ‘| | 200075-150| RES, FIX COMP, 150 K, % W, 5% | RCRO7G154JM |MIL-R-39008 |R34 

pe : 1! | 200075-180| RES, FIX COMP, 180 K,,% W,.5% |RCRO7G184JM |MIL-R-39008 [R30 

110 | 

a | | 200075-390] RES, FIX COMP, 390 K, & W, 5% |RCRO7G3940M |mrtr-R-39008 {R31 

112 | | | 

a3 | | 

114 | | 1 200083-100| RES, FIX.COMP, 1 K, ¥% W, 58 RCR20G1020M MIL-R-39008 |R23 

ued 1| 1] | 200083-120} RES, FIX COMP, 1.2 K, % W, 58 |RCR20G1227M |MIL-R-39008 |R24 

sr ee 200084-150| RES, FIX COMP, 15 K, % W, 53% RCR20G153JM |MIL-R-39008 !R22 

i117] 3 | 1 | | 200082-270] RES, FIX COMP, 270, OHM,4M, 5% ]/RCR20G2719M |MIE-R-39008 |R20 

118 , 

= | | 

120 | 

121] 1 ’ 204004 TRANSISTOR . 2 Pe -MPS6562 MOTOROLA  |Ql 

123 (t | a 204012 | TRANSISTOR 3 2N3702. Q2 

123] 2) 2] | 204013 TRANSISTOR 2N3704 Q3,4 

ey aie ies 204024. | TRANSISTOR, PWR PNP | 2N5193 Q5 

1125 

126 

1271.3) 3 206405-011]| SCREW, PAN HD, PHIL, CAD 4-40 x 5/16 

128!) 2| 2 206406-01l| SCREW, PAN HD, PHIL, CAD 4-40 x 3/8 


5043 CBP 


{ REV. 


7 . 
2 “= i 
PE 131552-0xx ii 


ee ne 5 MODEL 100X PARTS List 


CODE IDENT. 


SHEET a2 } 
nee 1s! 

ES 
REFERENCE “| 
DESIGNATOR | 


PNB ADSSY ~ .2AaASE ENCODE 


VENDOR OR 
| SPEC. NO. 


CIPHER 
PARY NO. 


DESCRIPTION 


{FRO RR EA TREES AER = 
. .- 


j129 ie us oe SCREW, PAN HD, PHIL, CAD. ae x 1/2 

30 F141 | ; 205201 ' COVER, SWITCH 435489-1 BMP swl 

Lai if ie | | 210807 SWITCH, DIP’ 4 POSITION 435166-2 AMP Sw 

22 See a. 207402-021} WASHER, FLAT. #4. | 

p33 414 | 207403-011 WASHER, SPLIT LK, 7 te 4 

34 18 18 205061-004} WASHER, FLAT - FIBRE | 2191 H. H. SMITH 

135 {4 {4 | {210030-171 STANDOFF, HEX - BRASS 1/8 8100-B-0256 AMATOM _ 

3614 44 207405-051} NUT, HEX 4-40 

ee 4 

( _— 

£38 

L 3s | 7 

bes /RB/R 209994-000] INK, EPOXY WHITE © ‘TEP 110 TIBBETTS & 

WESTERFIELD 

bay : | 3 | 

42 1 8" 8" 208500-298] WIRE, SOLID, 22 AWG, COPPER 298 | ALPHA W1-w9 
| 


5043 CDi 


, Fa-6nAGRL Ts ODE? INT. 

Gipher PARTS LIST | “3724 | PL/31552-5XX1" a i 
iyiaif | | ~501, 12.5 [PS WNC Boop perrevat, —TEGO.NO, | DATE I sHEEr / 
| SPEED KIT- PHASE ENCODE \- 502, 18,75 [PS oats 3- /3- 75 |S rdede- an | | or 3 MEETS | 
(YEM , 


{ es rant HO. mescmvrion | Vinee we?’ | ghatinicanian | seerenaren | 

i | tts THIS SPEED OPTION LIST | RELATE: TES 7é5 [DIRECTLY | a 

betas [ST S_ SPEED OPTION L151 nia | 

ma ja} —2 70 | REF DESIGNATORS £ QTYS OW Dut 13/552-|OXX | 

0e mate ene beeriaed 

| | x 

| / ial | Sizouas. ot CAP POLYCARB, .0022 yf $0U.52) RazhzezJ | /MB____|€/39-€309' | 
San are 

noe Sonne eee Sa a a a mereeenetenenen a 

12 jase 149-015|CAP POLYCARB, .00I5ub50V 57 : IMB |e \o9-8508 

me a dice tidaa tal 

a /MB CHIE CME -C916 | 

; ; 

‘ 


451 /MB pore, 


| [| 


59342 CO 


CODE IDEN i] iecu | 
3 
a 


PARTS LIST E a5o44 UPR 13/552: 5xxh A 


ce 503, 25 1Ps \ownc Booay [PrRovAL 
SPEED KIT PHASE ENCODE 504, 325 IPS JPAtTE 5-13-75 | 


aia QUANTITY CIPHER 


DESCRIPTION 


f 
| ! 
} . 
meme! 
b> 
» ! 
<; . 
om} 
2 
oO 


| . 7 

=, EE: 1/08 -C908 

| /MB 4C109 -C -£909 
os ae en eee 


DIS3ECB1I0 |SANGAMO (6/08°5 398, 


a 


(201/48-001 CAP, POLY CARE .001uf, SOY Sh 


ii 
ic PA 


S1201122-6801C4 P DIPPED MICA 680 0 Pt 50c 300V W, 5 fo 


710 


Ae 
Ss | 
FTE: ee eo RL “ 


| 201/4B-100|CAP, POLYCARB, .1 4 50V5.%| RAZA 1045 | 


ok bp 


~|20U49-680|CAP POLTCARB, .066.yf 50Y 54] RAZACBIJ | 


t 


SH 
I 


SE ISME a7 


| Cipker PARTS LIST csgy | PLIBUSSZ-SXX1 A 


Prives : | -505 $5 IPS IDWNCG BOOD ¥ iP? PROVAL 1E.C.O.ND. ! 
? ; RDA och Pa) . a 
SPEED KIT- PHASE ENCODE Lo 4 


DATE 3-/3-751-/ POSE, oot por EMEETS § 
~ PQUANTITY | CIPHER wcrCS 
ane 


} VENDOR NO. | VENDOR OR REFERENCE 
is DESCRIPTION SPECIFICATION | QESIGNATOR 


° 
: 
4 tm et | e . 
Py os fF —— ss prea iemaprenenporeeremearst po 
, s 
r *. 
! 
H 


Se as lle ® i ine 


j 

;™ | 

| . 
eee tid sured 

i 

i] 


See ee 
i mw | j 
en, ( 


_ att 
t 

4 

4 


~ 
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bain” pementhatiall alah 


